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We aro all cMl^irrn of vv,Ki nlioso Works it sliooK! 

]ic our to sluJy. As tho infrki.rotit; ck kl, 

!o 1)13 paront's. liioo, .t A:' oxplaonf ;oj 1 M ;tllko of tho inowt 
^lioplo piienoioeiia ai.'l (.-i’ t’o* looNt jirofoinol ]>ro 1 }l(Mns; ko 
v^hould man, liirninu" ‘O hi' Cnait.'r, continually lusk tor 
kiiowlrd^nu 

The '^reriti'st philoropljoi:^ ha^e horn lho';(‘ wlto have 
i-hirm to the fJoJuniKHtrativo 8( iroro-, and have held that 

n ^ 

a ^inip]e*tnith, n<'ll :i'.eertaiue(l, ia th.'Ui the intHt 

ijij.iiiuus tlseory founded upon <|ue>t Jonatdt^ (jrenuse". 
No A ton made jnore t'eitaiidie **eve]:iti<'!»H to uiankiud* tliun 
any lUher plnloM>pher ; Ills tiiseoMTirH have Ijorue the 
searching tewt of tune, heeausc he nnutehed at Uothiiii,, 
:i aped (»ver no chasm to C'stahli.sli a favourite dogusa ; but, 
by tlie ^ lowest 8lepH, and by regarding tlu) merest IriOes ns 
VM'll as the Idghest {>henoiiien:i, he learnt, to read Xatiin’ 
eorn*i'tly. Ife diHeoe<‘rcd that her aton.s id* matter were 
ietSera, her tdades <*f were word-*, her plunKHUinin 

were seuteneef, Uiid her complete volinne a grasel lunun, 
teaching on cvi ry [Oige the winlom and the pinker o*' an 
Almighty Cn^afor. 
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Whm he observed an apple fall to the ground, be a|ked 
the **rear>n why;’* and in answer to that inquiry there 
came one of the grandest discoveries ^that ha^ ever been 
recorded upon tlie book^f science. With that discovery 
a flood of light burst upon the human mind, iflustrating 
in a far lugher (^ gree than had ever ppjviOusly been con- 
ceived, the \iiKln* ss of Almighty Power. 

Kvefy tlnwiT, c\iry ray of light, every drop of dew 
each flake of tl»e curling smoke, the loweving^cloud, 

the briglit Kun, the ]tv'de moon, the twinkling stars, speak 
to us in of the great Hand that made 

them, Hut Hiillloio h**^*? tin* grand hM'^on whieh Xature 
teaehcM. bi^ au^* tlo y can attach no iiH‘aning to wha^ they 
stv or hear. » 

Till* questions nhi* fi appear in tlu* sinveeding pages are 
such as naturally occur every inquiring mind; many of 
them are “every-'Liv ipjt''tiv>n**,’' freqnentiy aiiked, hut sel- 
ihnu answered r.it i*>:;h.'toriIy. am!, therefore, repeated again 
and i!'?aiu. prrniMi vn:\ look through lh(*M' j>agos with- 
out Wing rumndvd how frequently tlie same inquiry has 
occurred lo lem ; <*" y f.it’e r can testify that children, 
from Ihiur t';u*lie.r-t h- ;'in to m-k the ** renj'OJi why** 

for many thin;H tlut are kert m askiul and explained. 

In the cornp' *0 t. f a xuok ns tiii'*, (here is no 
diiliculty in the r» nuntvbr.oMm of such <|ne^{if^^,s as are 
i*ommotdy liean!, nor in the invention of such as, being less 
nnnmcm, are lo’ ’CH^^ary to the eomidete eluci^tiorr of a 
subject. The real, and the oa/y difllculty, is to supply 
such ausvxers a-i me ♦ lear, c-'>nci«c, and accurate; mfsxAf 
io satisfy the m.od of the inquirer. 



, For the tboasandts of intcnpting trr tba r hidi tbii vokmo 
contaiosy i^o are indebted k tbe iabours of those great 
men wiio bam devoted their lives to the solution of 
Nature’s problems^ and l^cveViaUed U8 to give the "ivaaon 
^vliy* for many thiuga 0|>ou which, but for Ibeir great 
penius and um^mitlbg laboura, we o\jr»elTca had remained 
in iffnoranco. Uninstrurtid by Kvwton am! Huygheni 
what could m have ?*aid upon iha lawe and properfcicf 
of light 


rwitleiitlcnk 

\V itliout wli >»t' vcfting iHaiiutj nil wer# vrapt 
In imeasentittl gloom/* 

Wc might easily have a^ked the Hower, the hutterfly, 
or the bird, displayed such gorgeous lni(‘B ; but could we 
have answered that in the magic beam itmdf lay all the 
glorjps of thS many-tinted world? Untaught by Ifnrvey, 
wliat could tee have writti u of those* wirultTful rivers in 
the human frame through which the vital fluid runs P But 
for Wells, that earnest impiirer who, thong)| linking from 
a dedicate constitution, went forth h\ night, in storm or 
starlight, iu warmth or frost, and paliciitly watched llic? 
deposition of dew, zoaloudy pursuijtg his oh.si‘rvations 
tiirough a «eri(*8 of years, what could tee have said of 
l!u»so intereHtiug laws that bespangle leaves and flowcri 
with cotding drop|, wlu-n. after the heat of a summers 
day, they droop, and apffcar to ask^for drink? "We could 
have asked why the grass plot bec#mc« wTt with dew, 
and why the gravel walk remains comparatively dry, — this 
w ere easy ; but could wo l;avc told of those laws of 
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nuimikm mid condeosatioa that fill the cup of the thirsty, 
iowcf, hut withhold the dewdrop from the lifeless stone ? 

To learned and philanthropic men me are i^debtec] 
for the philosophj of our “eiasons : ** ^mcn who gave to 
the world the gnmi truths they had laboured to di^ovcr^ 
and to the investigation of which they ha4 devoted their 
lives, ftiilcing no othenr reward than that the knowledge they 
Imd gleaueS might be freely eontmunicated to mankind. 

Among the various works that have aided tim famiiftr 
eifKwition of tfvtence, “ Oawrr'it ^aenliftc Phenomena of 
Ihmtfttie Life'' is one the nioi<t interesling. In i>r. 
lAirdner^t Trvatke upon Iltat " ho also has adopted, in 
many |Mtrl«, the inost simple mode of illustration; and wo 
beg e«pe<*ially to acknowledge the courtesy of Messrs, 
L^ntgtimn & Co., the j>ublishrrs, for their permission to 
adopt many of the familiur illu^tration8 of science in- 
cluded in the works n'ferrt'd to. Wo furllicr attach a 
list of the authorities consulted in the compilation* of 
Kkason WiiT,’* and have to cipn'SK our obligations to tlio 
mew of ivicnej and letters who have aided uain our labours. 
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IHE REiSON WHY. 


CHAPTEEC 

1* Wkjf 9h0uld irir k»oichd§0 f 

Bcxmtuie it lumbU u» to ooinprehend the gonamta and fi/w^r ^ 
(Mis 

Ai>d giv*c« un power over the ctr(mm«t4uw5©» and a»»ocittitoni liy 
whieli we ore tarrounded : the pr<>i»er cxereiso of thb |M>wer will 
greiklij prr*iote our ImppinesB. 

2. this the p^wsesnion of knowledge enMe u* to 
txeremi powm oeer surrounding cireumsimees f 

Knowledge cfnahlcH m to uiiderfitand that to lire healthily w« 
require to btealbe fresh and ptire «lr. It also tolls ttSj^hoi animal 
laid TeJ^toble auhitaticcs undet^mig decay poiMCm the air» i!i<iO|rli 
^ mof not be able to see, or to smell, or otherwise dbeover t^o 
tfiMtenoe of the |)obon. Koowdtiit t ds, we beeome airalid to 
redlave fixno ottr |>resenee all matters that tend to cormpt the 
a^tmosphere. Tins is only one of the eountless bstaneet in which 
knowledge givee m power over suirottnditig drciiitieiiuioee. 

3 . JVVei# mm oikmr ktmmcm m whieh kmmUigi giern 

us joospcr. 

Knowledge of iShographg md Naeiguihtt etiohlci the mariner 
to guide his ship across the trocklesi de^, and to reach the eongitt* 
hr port , tbongh lie oad mver before been on iU dbores. 

Knowledge of CJksmisfrg emiblea us to separate or to oomMtte Use 
firiotts snbstaticef foand in nstnrt. Thtta we dMsdn niwfhl tad 
IMredoiia meUhi firom what at first appeared to be frorthless stones | 
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•^imirnrmikm wd^mm, »ni he will H jrft wfawi, 

iiidllMywmiiMSfwwiliikwriit^^ v'/'i- ' , ^ 

^gmmpmmi giami froin pebbles, ibrougb whicli no Hglii douM |M^S{ 
ffif jp Ihnn oily subtiimces ; aiM gas from solid bodies. Mattert 
vbicb baa lain for ages in ibe depths of ihb earth, is dise^jtomb^ 
md mads to warm and illuminate our homes. Thoogh it mis 
kmg been horied in the darkness of the grave, i^is made to Impart 
hght and ohseifulness to millions who lire. The roiig^ aiid 
stene is tael|pd into€ transparoni sheet, whudt, being pisioad in onr 
windows, keeps oiit^the eold blasts of winter, and toms awajr the^ 
smdting shower* of rain, or the ebilling flake* of snow, and sfbnca 
ol hall I but, like a fairy ettrtain, the crystal sheet allows light and 
warmth to enter, carrying comfort to the hearts, and beauty to tlit 
ejes, of those who dwell wflhin. 

ICmwliwlgc of Medicine ciiable.H tlic ph^slcum to overcome the 
favages of disease, and to save suflifiing pat tenia flrom sinking 
prematurtly to the grave. 

Knowledge of Anafom^^ iuid Sorcery ettable* the snrgcen to 
hind up daiigcr^ms fractures and wuttnds, and to remove, even ftom 
the hitcnia! parts of bodies, ulcers and diKcosed fonnations tbat 
srouhi otherwise be fatal to life. 

Knowledge of Meckunir* enables man to increase hi* posNir by 
the eonstruetiem idt machim**. Tlie ttcatn>8hip crossing Ulh oeeait 
in opposition to wind and tide, the railway locomottva tmvelliiito at 
ility titilei an boitr, and the at earn hammer beating bloc4;s 
into Oftefhl shapes, are evidences of the power wlikh man ac^®6a 
Ihrtmgh knoMedge of n^eehanie*. 

Knowledge of MMrieii^ i nahkr man to stand in coiiipat4l^ 
snftdy amid the awful war of etemeiit*. Lightning, the 
of iMtrkity, ha* a tendency to strike upon kdtj ol^eeU by wltldb 
H «ai(jr he attraded. By its mighty power* charchea or hoftses 
may he Instantly LveUod with the duit. Bat man, luiowitig thht 
alectrkily is stiWnirly attracted by fmrUmhr aithitaiioes, raises over 
hdly baSMitigv rods of metal with hm f^t demnd 

Into the ground. The Ughtiit^, mMaig wltli JMeeer%idde ibi^ 
toward the steepk, Is atiraeted 1^ the biuai uf condMed 

baniikiMly to the earth. Mm my he la fv«a 
tightidiair by the Imnd* and to #rffl lt« d^ If f|e idd 

•f Knowtedga. la mxiikm 'eO^r laeliiim it 

Ihmerr 
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iJtgUk, mimism^ K«»«ra,«« «r lnni|iN(Wi4 §|(W|^||||||^ 

of emk %IMi 4ttrl iMu tl# 

to ill# Uiecn^t tilt, fiolar U^i wlii«|^ m i^smi if 
tk 0 mm 0 mi Irtvolt i& ih^ ^ 

lo tiglit k omtifd % on oliMilo 

fthir^ ikttmjfk o// 9pam Hti« otKcr* 0xyA^immfm%imt 

if mmUd into mams, vibmtwns, luminms Mf* 

0, TNi tliDorf of light to O'ltliih'rmiuiHl. no tliM 04«ii}»«r ib« viovi of Kowiimi 
iWM^flloOftof Btifihaiui. CKt) bo )Miid to b« «rj;clu«lvel| Mtopted. 'Wrilert upon 
tMHUttii pMloiopli^ ioUw hold of either m both rnT thoM thoorku. m Ihogr proMUl 
ttiotniilfof More or kokfotounibiy in iho oxpUimiion of taiund phoiwfiMUMi. 
la f'hs Msastm ff kg, as wo Imvo to f:^poal( of iho ^eHs of lbj;bi railMr Ihait of 
ttx mm, wt ihAil Atoto tho two but avoid dlNOUiiiou ujtoii Ihfitt* jUd 

no otio tw dlsoourafod by th« fact tlua th« thi*ory of lurbt* ■*» iudwtd; of all tlio 
Ijtipondorable tffenU, it imprribett) undoraioodL EatHwr lot ti« ruNd* that 
Uutre aro vaat fieldn of dlacovpry to lx* implored « and that lljultl, ih« »mmiI 
gtotiousand okrnAut in nature* invit4Mt ue IVum tlio MkUitho niuon. 

and ll>#flaiivaiHl from tlu> faoe of rvrry pwen loaf and vwrtofktod dower* lo 
•aareh out the wtuidora of tt« tiatiirr and to oxvmpitfy tlio ipuwltioii iumI wlodoai 
of CM. 

0. Whai ia kemi, othmrmme called eahrie t 
Mmi to « |»i4fie!ple hi natiiru wKk*h, like %lii eiodliks)^^ li 
tietl iiiider»bo4 iU tJMs We {tepiilerly eiU liuil li«gi iryidi 
fitei t!ie teni|M»roi«tre uf Mike imbinitted to it# itiduem* 

Cyede li iMlier term hr beat. It bi e4vliMtbl«» be#«»«r« Id ttii 
Hie lemi eelorje eHiea tfieekiiig of Hie cause ef Sieei* md of Atjl 
14 the ^fkd ef Hie ji/emsm of caMr. 

IliiiH im$ islil vltbeiif er iigit 
II li aH 

li Miwf an teiiteeiloii ttfion mrJMkms* 
ll iwdi ipowerl^ 

MhmmrnliU. 

% iHwilii er li eeaneetei eH fir c^sers^teuM 

I I vaiiilei ^ 4fl Mke la 




tmm ftiAtow vHT. 


*^nmmmkhHUtr ti it to »ci Wi*dk>m gold f wid to get tti»derrtw»di«i * 

rollMwr to toe dtoMcn tfaon •ilter.**~-PBOVK]UKi xtt. * 

lt« mji mjij be collect«a into a/ow, just a« the rays gf the eiyi. 

It may be r^JlecUd from s poliehed surface. 

It It more eaiidly conducted by some imbsftmces than by ojybers.^ 

7 . Wkai is electricity ? 

£lecirietty is a {yroperty of fofree which resides in all matter, and 
which ecpi^^tly sceBi to establish an equilibrium, n 

8. Why is it celled electricity f 

Becante it lirsl revesled itself to human observation throngh a 
fubslaoce called, tii the Greek language, elcctrum. This substance 
in known to us as amber. • 

11 . What is amber I 

U is ft renHittfJt subslance, bard, bitter, shapeless, and glossy. 
It has been variously stip,iiS4.d lo W a vegetable gum, a fossil, and 
an animal pr«>durt. It \» probably formed by a speries of ant that 
inhabit pine ioresta. The Ixjdies of ants are frecjuently found in its 
substance, 

10 . if4 what way did electrum induce G9$ention to thia 
property qf force in matter f • • 

Thales, a Greek philosopher, observe<i that, by brisk b, vnlddhg 
rieetrum, it at'iiuired the property of attractiny light i)artir]e8 of 
matter, whtcH|moved towards the am'M'T, and attached themaolvea 
to ita surface, evidently under the iunuenee of a force excited in 
the ombfT, 

IL W‘ hat is m^yrniism ? 

Mayaetitm im ike etectrieity of the earth ; it is oharactemed 
by llm dreubtion of eurrmt* of eUcMriiy pasnny tkmugk iks 
earth's smrfactt. 

13. Why are heai^ md ehctricity called impondcr* 
able eUrnmls t 

Because, thoufh they po«aa aedded and poduce 

umal toinurlcabb eihet®, thi!!y difer from other alamanU tu being 
ilailiHi'k d weiykL A aubsitaiicf m heavier by being 

made hot; In it brooiam tpadUfiilly %ht«r. An inieusa 



tits siutoxi 


M9S,tiM4«9Akortli»i«oNp|tMiiofibeirNb«ia«s4k^^ 

uinttiurclMi^ «n« hit ,Juil|ni«»ii. and hit w«^ ptar ftitdinf oot,**—!!))!. zi. 

%lit« tluNigii H oornpeU ui In cur Iim im» migJUf iiMi 
|;ith ekeMr!^#y» m zn I««vmv* Hmn wtiim 
tli«» ela^ridtjr li vrithdrAWif 

t»¥lii«: gwtunhif! Wfiijtht. <Mf Mm 

13. Wk^ii «wtff/<fr / % 

4 ^ 41 ^ ^ 

TI»«J tern matter ijj em|ikk»^tt<I to of wW'i 

thlusga aio but ibotigb w«; imderdtjuid mn»7 of 

tlio proipeiiteA Arid kim of matter, wt do not kuow wmi m^ihr it, 

14. W W «r« the duUnguUhii^g #>/* f 

llie impiinderahUt-^im tint of lij^ht, bent, aiid dcctricity j tttA 
tfAW/brw—a* timt of g-as or air; thi* liqmil - tw that of water or 
•pirit ; and the to/id-^-aw that of atone or iron. 

15. W/ta^ arj the recopiUed ehmenU of matter f 

Til© rceog*nif*e<l eUmentM of matter are those |M>rtions of it of 
which the properties are supposed to lie known, and which enter 
into various combinations with each other to produce idl tho viiriiM:l 
»nb»tJUim‘(?H tliat <fti»t. 

16. Jloxe mo Off elements of matter are now known / 

Tiiere are Uxtydw’o. Hut it i» not iinprolmhle tlmt meiiCe, in 
its pn>gre»s, wit! diiscover more. 

17. Are hmt^ and ehetrieity included in the sixty* 
two elements ? 

Ko ; the aixtj4wo are oil of them known to be saketmsms^ to 
|ios«M$«a mtyht. They are called ponderable element#, in dtitlndleff 
from the impenderahls 

There Are varimjf opinion# ta to whether lliffii, heat, imd eke-* 
tridty are suhtaneet; tnd the temw ether, fluid, 4k., aie 
emplogred m the heat icxpreiah»i.« of our impedM idefHi reiiieeUng 
them* 

IS. WkM Si tmaerifaad io Be ike eenetUuHen tf the 
elemnts of miiiwf 

the f If mtAl# igmss^id eveiX kind are underetood to emieh 
of otooif, too mlnste to he ohiienmdj and the jm^Mrllee ^ Bedke 
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m MumM 


tliiMt thoateitpMiMaft m^i^k 
theimt’^-PBiax ixxir. 


mt bditvtd to bo tmBUBed by tbo na^re and the mmier of tbelr 
niikuito atoma, and ibooitoftt to which Ugl^t, heat, and electrkii^ 
may iwtidpato in their union. * ^ 

ID. What are iJm phenomena of matter 
Tho phenomena ff^maiter Include all the Tarioua and oheervidde 
•tatei and xhangee which nature undergoes. To undersfhnd the 
phoftoniena of natUM U to be able to read her wonders, compreh^* 
her beauties, and perceive in ail things that exist the hand of a^se 
Creator. The most intcrcstijig and instructive phenomena are 
momentarily occurring in our dwellings, our gardens, and surround 
Oft in our wanderings. Till phenomena that attend the evaporation 
of ataain from a kettle, arc as interesting as those which aocompanjr 
the formation of clouds in the far regions of the atmosphere; the 
fhenotnena displaycMl by the frost upon the window pane, as illus* 
tralive of graml natural laws as Hkwc which mark the sealing of th« 
pf^m of the earth in mountains of ice. 

iPa#iieiM«afi«»irhatev«ir U capsbto of ebw^Tation ; plural, pkenommo* 


CHAPTER III 

20. W hat ft the eonetUuiion of a ray qf liyhi f 

A ray of mkUe Uyhl, as we receive it lirom the sun, is cosnpoisd 
of m mmher tf tUmenUry ray*, which, with the aid of a jpri'm, 
miy he separated, and wiQ ptrodnee under rehraetlon the followiiig 
aolwir*;'*- 

h Am mtmm rmi ny-'i tnkiitre of red and him the red jiiw* 
dfwnfwtfffTtjy. 

A JM 

A pitiiJiig kk» and f^ldning with ye^ 

,4 aaoat 

A Ofwea-yeltow p aai fag kto and mykkikiy; with the Mwa. 

4 Mhm. 

t. dtik aiid lii^^ , 

4 IMef-yneiithigledwith nA 

A Zmsasidfr iie^^ 

1^ fikym eeSkh /a#raiii«w% el m JNina i tH my 

ddlee, w a deUeedk yrmeL ' 


tern. wit' t. 

M*tr, V. 


At mh^ti m/n 

At r»t« i>f % $€»ythd ihmi<; 7 h oiir 

and 11^,500 ntlkw In a thrattgli ) vetmum, 

y/22. iTm hng iat9 li^hi f^ke ic /Ao #«** tc th* 

mrtkf ^ 

E%kT mlui’tcft and ihlHiiiett f 4» • 

Whai h ike eomtiintim <?/ ihe mn^ 

It i«a«]>lw«Hml bwly, l..1Si.l72 tmie# larjsrci* tlian the eiirtli. 

24. JFWm whoi does ike lumhipeit^ <>f ike urn ttrimf 
Firom E htmiiioos atmwtplu'r^, or, m M. Amgo uamtMl it, 

epkeref which completely »W! round* the Ixxly of the »un, Eud ahicli 
lirohahly burn* with gnmt 

• 2«5. Wh^ m(r^ epote he obgrrved upon the f&ee of the Etfti, 
hif the aid of a ieleecope / 

Bceatuite the photosphere which «iuTound« tl»e »tta !» »uhjtTt to 
irWIdit (lu^turhance* (lut i* the cafi«owith inotit himnn^ lK)diei)} (heoo 
diMurl^nces rise to o|>enint^ Ihrouj^ the lumlnoui enve)o|)e 
of the iun, 6y which w© are enahled to look in upon the dark httdg 
eif ike mn iieelt, 

20* W hui are the minor eourcee of thjht t 
liiflit i««y l»o pruduml by ehtmiml artion, by eMrintp^ utid 
hf^phe^koremHce, in Uio klter oC which varioM agcttciw unite* 

27. Whai is a rap ofliphl T 

A rap of %ht h the smaiUsi poriian of %lit whidk ire eim 

25. Whai it 0 madium f 

A itedtem It a hotly which ailbrdf apasmpe for the repiei 
Bgkk 

20. Whai ft a beam of lipH f 
A beam of %ht ie 3 proep of parallel raps, 

3W). Whal umjametiifflphtf 

A pmdl of l%lil it % body of niyt whlcli ||Mt Jhm^ pr mm 
Umearde 0 pednl. ' \ 



u 


Tll« »KA*01I WHT, 


Hiht«ottit, stui p1adiUMW»lar the upHilit to 
FijJUi xdrii. 


9L W kiU is ik^ radiant point ^ ' • 

TIms mditmt p&imt & tltot Jhm sciick iherging rags qf Ugy 

f rtf tmititd, • • # 

tomi a pditii, and tcfiaraliiig. 

32. What is the focus f « 

The focus ia the p^nt to which ccncctging rags arc directed, 

• OiMV«r0inff- Anwiiif topt^ther tuwaidi a point, * 

83. Why are thm so many varieties of colour and ^t* 
in the various objects in nature f 

Bw»iw ever)* iurfm?c hna a pecuHar constitution, or atomic eon- 
ililion, by ushich the light foUing upon it is injhtmmtl. In tropical 
climAt^, wHm the hrtKi*^***^**!* ** intenae, there 

the wdoiife of natuml obje<^tii are tlie richest ; the foHii| 2 fo i» of the 
dftfktfftt grm» ; the flowers anti fVnite present the hrij^htcift hues; 
tto4 the plumaf^e of the birds is of the most ^^aucly deacription. In 
the tcmfH'rate chtnatea these feattircs are Tn(»re suhduetl, still iH^ariitg 
relation to the dc^cc of Hj^ht. And at a certain depth of the 
otTan, where light fiemitnitrH tinljr it» a slight degree, the ohjfecti 
that alHwnd are nearly* t'olourle.ss. ^ 

H U tmi bwen held bjr manjr ntiil<i*€Jptwn* (*»d lUe tlx erj i^k s<» far cwneltt^VO 
ihat H e*nm>t hei with) thut t» an iH'ivcen ilM rtoni> 

lory CMOMi of seawf. atui ttve vibmtor.v of colour. \ wy <ine v tM» hat naen 

axi harp, atid Uatcrad to tSo' w!hl ntae« of ii* tnuMc, wiii iteaiviif^ that 

th* wtfm t»f th« harp ara iwppt hy a(vuli'>utn{ rurrrnt^ of air; tiuil a'h<n» 
thuiff eorrwita hav« »tnni|:, the noitw Dh- )»arp havt* tMcn ndMWt io f}>e 
ttlaWit idlch, and t» ih« Uttoitsiiy of ttu: r4rr«tntK hu t)winust<wl t»ound« 
tonia tWpcitMsi and aaftenixl. until, with sttfUing, they have dusl 

a%vitjr» ^o ftf«srr tta« touched ihv stiiup*. no uniidcai goolus baa pmatded 
•I M*» harp to wake tta tuaplrtfiii: atmnds, but Ihv vlbnaion imiMirted to th« 
a«r,ii» tl iiaept l|j« winm. Itaa alooo rtrMiitood tbo cbroinatiK* •ouuda that bare 
ehmrmsS tW iiahetter. U, t)\en. ttm ranr^A vihraticriM of the air are ca|Milibtd 
tinpaititig diMtimtUr aenaaikovs of mmsS* to (he mr. Is it not onty poanibh*, tota 
|irvi<iMiy«. thai itu) dttferent Mi»r*tio*w «f *r>A|«iay impart lh« rarhim tonaa. 
ttotuk of Mdowri) to the rya f 

85, ir% is a mhstmm ted, according to Mmeton's ihmrg 

if light t 

lIvcitoMC it ahserbs all hai the red rajrit* 

80, W^hy is a suhitmw red, acmrdmg to Muyghm*s 
^smry t 

Bmxim Um» ptr^wv aio'mk vmittim ci it* ttrliQe 4t«rt tl* 



rnik 9MA9on wnr. 


f 


glorfljr pm fittwr vttfeH U to Imwm.*- Il*ri. ?» 

• Wi-'UW ■ r- .n j-virwtj'Utufirwu ju- 

rapidiijf He mbrad^i tlie Milner peat^fimig %lit $ inil iW 
allmMl number nf vibrnlirnis nrod^leo nr ^1# i|« 

H]{|»cb pg ^enomiimte a ^ f^Ufttr, 

TIte effect may be roin^Mired to an erAo v bkli ^i( 0 r» ill# Um ^ 
found, Lig-bt k ocioed from the |>ttx4« of a Hturer, a«<l tie tone of 
the Hglit is affected by the nature of the tur*^ from wlmsh It la 
reflcet*f<if * ^ * 

• 4g^. Wh^ u a $uhfime« fellm^ accord fo SmcUn f 
Becauee it absorb# all bnt the yel/of ro/r. 

88* Whif u a guhffanco yelloic, ac^r iia^ tu lIu^^henM / 
llecauiie it return# the liirht ptodiHnn^ ether vil>ratin|if at the 
rate of fire hundred and ikirt^-fire hilHone f»r iimci iti a second. 

89 . Why is a snhstanrr blue, according to littyghensf 
llecauHC it incre.'W# the; number of vibrations U; six hutidred and 
twenty two billions in a second. 

40 . Why is a substance white, accord iny fo Newton f 
Because it rctumis all tlie compoiieiit rays of 

• *. 

41 . Why is a substance white, accord iny to Iluyyhcns t 
Beeattse it returns the iimiifioos ether without alter fay its 

vibrations. 

42 . W hy u n suhstmee black, acc&rdiny to Nmvton t 
Because it absorbs all the rays of light. 

48* Why k a substance hUsek, according to Jluyykms f 
Because it puts «r» end to the vibrations of the luininout ether. 

4L Afwptin* the theory of and spptyJiiir it to tbeetoddattoii ef the 

phinvm><«n«of llght-ft is Hnnmmary, wn llfink. to toUrvi Umi s rsf 4»l mkits 
liffht tMfnCaims ny* to a staU of solmtr. It t» nkid th*! if «« divhiiii « dnsotor 
mrfSm into parts, and paint lt»t furUnm eoitrm in th« eider aid profMortiofni 
in which tbrjr oecur in th« rranic<t4Nl ray, and thon tjiln tlMr eferrle with fiaal 
vcloeity, tlw wfil bhnd a«d appaar is^ Bntimidi toiwdtliw«iwa} Ums 

result is to ainiMP dagren an iUuston. artstng out of tJha imaden nnttcsml of the 
impfvMdim made uptm ths ef a by the snkmrs ; and if apMol whit* tSkpcT ha 
iiddhf tlrndtofif ilmcutonfvddridato rnotliHtiuUmimtorwtolMftntitdte ht 
0f¥v. When II la remeinhiaad IHat to eotosuinf a whitt awHhee UrlOi tlMhl 
aatoiii% tiM white maUriaily quatifies Utn wikmr% it muat h$ adndtted that the 
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^ liiiiMiigx.-FtA.lLX IX. 


It rntm^* ifertimi^lwt the coJimnr of 
tl«ii tlm ran bo M difflcuUjr In ttudenttaiulilig ttmt » taj^ol 
liftbt ttntU'fftTlwf rt^metkm bm»iiMjsi divUknJi inlf minor r»yi, whkli 
to iUi»rm oj rifmwffiliUtf, vary alao In the tf^ocitv ^ fAfi> 
nod prmtitM tti« aetml wniAalir/iit {»( colour, 

a '' 

45 , When Vt^h^ u ahmrbed, tvhat hemnm of it f 

No 4*|f>Jauat»^»ii ean Ik* j^iven. It h g^eueraHy tKslJeved 

timt «lmirbc<l ii r<;*tait«:*stl in the RuWftnccJ! of t!ie nbaudl9in|^ 
liodtiw in n latrni at* kMrn »lat€. And li hot boon huppoted tliat 
tbo ti^ht <if^leriric 4 ij^ may nrixe rroin Uic setting free of light thui 
obaoflmi and hidden. • 

46, IV h^ are tome hoJirt ft^mparei / / 

Ihsotttao tiair »twn>4 are m di*<jK«M*d that Uuy do n&i interrnpi 
ihi eihy*a(iafis of the light-giving ether. 

47, ,-frf mijf bmtift ohsolu/fjt/ (rontpareni ? 

Not otiiohitely imj f w hatever naHlinin light })Hwik»i» through, tmm 
im-titm of it k diverted. E\*f« in traMTsiug ou%aitno»plier^i sonio 
%iit is lost. • 0 

48, ih both ike fitfories of lip hi mlmti of the ejci^ientto ef 
on ether in a tiate of lubmtion / 

Y«*l in hoili thooriea a wmvt motiom if the Inminom euenee , 

'Th# thief diihwmte in Hmj two tlwne* is* that ateordliig 4«i" 
Nowton. the liivmtuiisa ether comet fiom the and k riHltfcl«d« 
ret^idied, or aboorbird, hf rarhHui bodies; vhik, gocordlmg to 
HfigrglMiyto, the ether whksh }iroduct« %iit pervodea ail «|Niieo, md 
i« meM i» immitmiif bgr tmimi hoditg, of whi«h the fiin ig the 
tlilef. 

Another dtimiicie !•* Hiel gecK^rd^ to KevUttt |he vaiiotii 
eekMWi efbodhw iii^ gf the fggm* 

•ad the r^hetkmti giiWifc ll« the 

ifte«» or hnaihilE, ^oT tiio rip* % 

AiiflifloA Aeeofdli^ th 

Ihe \m§m !• the Itnaiaaai memm 
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'ii ' m <Mr «r''iiM«gr 

nMir lil^ xx^iv. 

#. /lyAfy 

emitted 4im and the Jixttd ftfar * ; m>4 H ^ 

bj p^9*tmii4my elMriet/y, aed bjr r«i4(m« 

iii^ii0mi^pt0im$m , « < 

50. it t^hi enohed ty *Ae *1 <v<7xfIii«I 

etol/ • * 

IPe bellovdl by «eme t»^iiloftO|)her« that Bg^d, whmi «lii»tlKNj by 
bo^iM, bocomed !«^t, &r hijd^ it them, and that it l« by 

the acticnui that came it t/> re^appear. Thid ntuiii^i» whkd^ id 
dlntercstt opem a ra»i fudd of mrjulry ; tint it ii at present purely 
ptelileiitaticaL It appUee equally to llic light of yfrei, c^mtle^, aitd 
ef aE other mtxtor aourcoi. Ecoent phoiogra|duo experiment « aui- 
tik thii theory. 

51. Mow long doet light occupg in it$ Jlight from the tun to 
ike mtihf 

Light travel* from the »un tc the earth (a dktanee of ninety 'Eve 
mihions of miloi}^ a little more than eight minutet, 

62. Mom hng toould it take a cannon hall to rmch the 

mmf 

A mnnon ball, %iiig at the rate of about a mile in eight geronJ*, 
woiild oocQpy tkirtg-^two geart in going ovmr the atui'» dintaiuse 
lirom tho earth. Light travel* two million time Jiimter than a 
ball. 

53. Whg.do m %€€ oarioM ehadowt upon the ground ^ the 

mlh,4ie. 

Beeaase light travebi only in eimigki linm. Whenever* Ibm- 
fbre, an opaque hod^ inkfeepte a beam of light, the thadow of that 
body win bo bomided by f^t Itnea, pawing Arom the tomSnofia 
body, and aMetingtiw Ikiee that tanainala the opgfta body. 

m. I / 

Hke tadeotien of %ht ia tbe turning kook ef fte nyH If Ih* 
aariNa npon VIM tiaig 5^ 
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** i iii' • IIWIS HmS* wWMcnr i» imr iSMfti 

i*ot abMto to <lirlcn««i.‘*-*-io«jr *rtL 

.. .. 1.4..,^ 

y Wkf d& hrijihi mtffium, 9u0h m ihtm ^ rnknim^ 
mehtk, r^Jk^t tke images of o^mU f # * 

dttisttiiM the r«j» light whkh m mni to those stirfaoeo tgr th« 
objeeis me r^eeiid, and as these rays retain eoloiira imparted 
to them by the bodies fhxm which they were originally directed, 
preset to the ^e perfect images of those bodies. ♦ • 

y r>0. Whg cannot wc sec ourselves in a piece of ploin floss 
os mii os in a mirroir siheted at ike hack ? 

Beca^iic, whtm a ray of light enters a tninsjwcnt medinm,it con- 
tmnes to more on until !i nteefs with an opaque surface ; it then 
becomes reftwtttd, or Inni back. When the light meets with the 
opaque surface of the <jiiukHilvvr, it ttirns hack, and pasm out 
ogoin at the same surface at wklck it entered. 

V' tit, *nw> RMiftn % mJnmr fmm which tt< ' <i»ih‘k»titvcf }» rubbed away i«:lvo no 
rwfl4H’'tkin thiit i3«Ul th<' r» flu'rtlmjr jwjwir r (»f lh(> quh kstlTor. Tbat the 
»urfkc« of th« sla** «hw« not n'ftjx-t humc , U «lvmn by tlw that if j‘OU 

mil th# jw^int <4 »«/nbiwt *)r*ln»t thn tht» thickwm b«tw«(«i tho ptOfft 

ftod tfw pluctuk whm tlw «f it URln*. will »how it# ssmei fhieJhutf* 0 

itur ffftasa, • # 

^ 6S. }i*^ky con ice cost the light of the sun to a great 

distance hg means of a piece of hol iny-glass ? 

Became the pUx’e of lookiag-gla!«s turns hack the rays of ^ 
inn, and dtrecte them to any place forming an angle with a Ibt 
perpendicular to the surface of the glacis. 

110, W'koi if ike line tf mddenm f 

If a perKon ttands in a dlreci Hm Mom a mlrmr, t|ii line 
throaf})! whhh the light traeda Mm W the minor b tiXie line 
of mmimee. 

' «■ 

Offi. 

CO. WktU is ike line^' rt^heiimf 

Thn Um of r^Mim b the ibm in wlkdk Hi* «i*ya of %lii cr*. 
miiniiil tmm the Image hmiei In Hie glass In Hi* eye of ilm 
•hisirffif* 


xmuiiMS hum 





•lull imAHi Uua M t«vMM4. 


♦ 

01. WkM tt ik» m^h qfnmeid^ifm t • 



WKVtA.lVKtii THIS LIXKf ASt> ANOLK» 0» I !«CI»l!}ltCK AVD Of 
BRyLfCTIOJI. 


62 . What u the angle of r> feet ion f 
Tfee ai^U of iSfliHition is tlie anj(!o which iH formotl by Ut« 
retoming' imy« of light, and a line jM>r|ieivH<niIar U> the reflecting 
•oriace. It i* always er/uivaleni to the angle of incidence. 

ai. TiJke • ittubte «i>4 roU it Acroim tlie floor, no that It Ahull iitrllr« the ifnieiwiet 
obiiquttl;. liot h lu tlw (llamnkin repn'Ai'ot tlw jxoltu from which tho marhlfi k 
The marble will nnt r«ltir« to the tumd, nor will if tmirel to the line IB, 
hut will bound off. or Ije to t'!. Now B it an Irnewinarjr Hoe, 

iii^ndar ia ike rtsfleeiina sur/ace ; and U wlH Iw (Vmnd that tie; tiath d4t«crllH*il 
by the marble in rotting to tko Murfoer and rtnUmnding fnm U, fomi, wUll tim 
Une B, two auglee that are oqnat. Th<we repreaent the atittUffl of inoidmm fttid 
of n^floetion^ and explUn why the reflocUotj of a p*irmn Atandtnif at A before a 
mirror, would be myrti by another person eUitdlnff at C. Thi* eimpte law In 
optlea explatna a areat many interestlHf ph4mofuena» and ihwrefbre it aboutd lie 
dearly impgrueed upon the memory . 

64, Whg dam the impanderakilUy of Ughi $hm iha 
goadnma md madam of iha Oreatarf 

HaomMi* if lifht pdiifcfisetl w«tiglii» altbottgh fH wt^re 

equal only to the two millioiieih part of a grain of eand, in eoftie^ 
quenoe of the wmdai^l vetamty of tWr Itight, they would atriho 
Its with afbroe equal to that of sand when ehot jpolaf hta'nhjham a 
I*# mamtL Hiit force would deatfOf wtry llti«g thlaif. 


H 


f«|l XIOOV WMt. 


t» mm, ito * mm of..mm,'}0i$'' 


<S5. ^fhui u tkt refraction ^f^Ughi} • * 

Wktt r«jr» cil* %bt &I! Miqmtg mpm the titrfii^ of my 
mmihmt they are eltglttly 4ivorted from tiieir CfArm*^ 
Tim altemtiow of Ihe cowrmj of tHc rays is called rtfractim, mi 
tile of refroelion U IfiHaeuced by the Affercnee between Uio 
den/ti/U^ of the mOtioms thrm^h %rh)eh light u iran$miyed* 

(I«, jrhaiklimmr ^ * 

A f«ri«ni ia a tricfngular pitre qf gtm$^ which is used in ex|Mni* 
mmU resfMs^tinjr the nature of light and colours. In consei|tietice 
ftf it» %'nrying IbirkneHs, fl liendn. or refraets, the rays of light {mssing 
through it. (,‘tdours which wt?rc before blended in the whit© ray 
O'cording to the Ncwlonimi theory) are scparatisd, becftwe they 
ilitfcr in their d^greew of refraugihilitj ; thvy» thertjfore, divide;»aUd 
e!iliihit what are caSled the prigmatic rahurg. ^8ee 2D). 

D7. Docs flf Tity of light ahrays dhphty eoht/rs when if k 
ref meted t 

No I the colonm of the primitive rays do not appear, unless the 
ilagiw of rcfrairticni is sulficieut to gr^wrate the ©loinentafy rays. ; 

CS. If a ray of light faJU in a straight Hue upon'a 
iramparent surface, it it then refracted f 

In that am© ili© ray piaim©# its e^nrm^thcre it m 

DS» 1$ the direction tn which ike rayg are hmt^ or 'tth 
fi^aetedf injlmnpcd hy the rcMk^ demiHce ef the mcMa f 

A r«y of tight falling slantingly upon a tei'ndoie, in paoidng 
thrutigh it is sl%htly Wouglit t» tlie fmrpeiiuditmlar i and it |t then 
fulU iipntt tim snrte of water, it k »titi fhoito bronght to the 
perpendienlor in pauing ike wafer. 

70. Jf tiyU rt^kmefad mywmkif from « demee nmdmm to 
a fUmutr mot 

It I* s Inti the iim4iom tf ike rffWrihm in just the eppQsiie le 
She Inttofiee Joel gtveni « toy ef ymting titroggit wmUr mio 


« 



"tel %A iiik« » mm mirm, lytti lueointi 

mm 





f\$. l.'^j|!iiuf«<» AS» BA^r'* witnnrT '.itatkr: •;!owi»o rm mimctim 

{if A RAt 09 JJOItr 

fl. fhen {b tb*)Mtam of an bauifn (Fig. 1) « »UitHiigi then iknist lu 
mdt t iKitliiou •! ih 0 {mint ll ^Itat tin lni« tuf iiMltt, o\or th« odi|C! of bwiliv. 
tiBil tbo fbilHiig fyow vicur Thm mjutut wnif omi to pour ralor ftiio 

|!» bawiu, until it i* fi’Wl to C (Fljr 2), kwplnif >t>ur ojo flxod ujwh tlto »pot» 
Tbo tMlllox will gTa<i willy apj»«‘»r, aihI «IU come cnlirrly lu vU^w, Kot 
mllf vrill tli« lAiUtiug b; trought in ^ aw but mIho porUorm of Urn biuiin boftiro 
eouetfiM. This in owing to tlic n>^ of lurhl t^Hsing from the bottom Ihrriugli 
itto tmtoir in » dlSrootion more porprmlicutcir timu limy would Imvodotio through 
iMBift but on lntri||g iho water they ho^rtmo tnoro and Uonce thfy 

owJfiBSr Ull^ iniailp of the ahlilmg over the ecf^rc qf the b&m, whlfh otJioni'tai 
vmild liivtobitrueied Iho vkw. 



iiri n fill lAY m Tns wafti. 

#?* Wkf m K llul in aMd fhowerjf <%# m $$» tU 
mnU ra^i h«r«Hn^ ikr&ufl theef&udt in di^hrmU dirmfikmf 
b pstMtqf^ i1iroitg;li eMh dT difmmi dm$iiim tlit fift 
m M bill if wr .*n«ni. 



ftE&SOH WHf . 


tMrIlt ifilMLiiffa\«ii4 Ibo ftiimm tfamori lti« viivlil. Mad HMf liii 

dw«U XXIV. 

CHAFTEE If. 

7 «i W hat i> th0 difference hetmm md hmt f 
Ht«> moKt obvMtiD di«U»«ti0n thjil HgHI dkts upon miian^ mtd 
Umi itfwm mnsaimtt^w feeiing*. 

Aw>t}tn*^i»t(mrtum in, thiit heat ejrj*anth all badieef and alter* 
tliesr atmnie eimdiflim ; while Iti/hl, ilumi^li iii^ttallj ntteudedM)/^ 
hewt* drxrK titii dbplwy the eatne exiiatisive farce » but produce* variotM 
whk'h mt* peculiar U iUelf^ and nrhtch are attributed to its 
|,K»wer. 


7’li. Arc light and heat combtnid in the solar ray? 

Vea. A ray of light, as well a* contatniiig eleiiicntaTy rays that 



75. ffow do tee know (hat light and heat are separMa 
elemmis ? 

liecaww we have heat ray$, a«( from dark hot iw)n, from variona 
cheinieal actions, ai«l Irom frictitm, whirh are unattvndeS hy the 
(HeUpment nf light. And we have light, or Iwmmosity^ SH^Il m 
tluit of phosphorfitme^ which is unaccomjiaiiicd by any i^||^ptwial4e 
degWf of heat. 

Ihit, betides thi« conrtmation, further pna>f is affOldQd by ttie 
tiwri. that in patting rayt of soUr %hr through medh that are 
trunspare-nf to tcrff, but wot to lights the heal rays be stpm* 
rated from the luminous ray#, and nee versa, 

Ttt Rlark alaoii, ami blaek tnlea. vUick ar« tutwrly to tiaktf sr^'i tmtss- 

paciut I# hmi to tilt of suit of a buudivdi \tltyte pai«i 

Siwa f iawst. <#il«uml by oaW<' <rf »«t* rowrinl with a cicMtiua of water, or 

a Ihka evatUt# of aluait. wU! b*} parftviJy fro«rf#wrwiif It heht, but will be almoat 
nuUr o§»^u€ to kmt. TW ntnark» lu a mrsWt or itwa dciTwe, to many 
oiner subttaitoaa, 

77. Jif lehst feejifceU are light and hjcat eimHarf 

^tli lieiti and light have been veferved in minuto vibmtoiy 
wwiou* whkdh ondev vitdtiiig iMwesi, In g vvt^*' saldilc elaatin 
medium. 

They tm hoih utiitdi l» the iun a n^s. 





TIKB HffT, 


II 


the rtrhUstmt rr>icvib. tmt th« kmf^ *r tbt ^k^nd iduill \m 
put oat/— rHoriitw XUJ. 


Tl»ey arc subject) i> lajrii of t^wfptintv mVatbu* rcBccttoii. 
•1)4 refnM*t‘ni.i.. 

TIuh’ 4MC liotb W I fc, n-betber animal or 

Ikith ruaj' Iw tlevclop'':* in iiiteir^ry W cb^trlcity* 

Tb^y a>T botli imi^ndcii^blc. 

7S. trhai tire li:r't &n4 htai^ dasimH^*' f 

Hrat jViHi«teiuly ' x!*ts wit 1. mi %bf. '* 

* attcnilM with beat. 

Liirbt may be in^ftantly but 

Heal cat: only be rn<m« j?T*vluaJly udiKreti by iiiiltijiion. 

The «4iir ray« deliver heat to the etktli by diiv, and fhe h«ftl 
reiTiamj? with the earth when the light haa deported. 

Heat didii.H**« itskjlf »n all thrinditoH. 

Light tnivels only in straiglii litn «. 

Tim c^>h?ur« thT»t iilworb and raduit(» both litrltt and l»eat do not 
act in the same degree npou ibetn IsitU. llhu k, which dueu not 
radiate light, is a g^KKl radiator of heat, Ac. Ac. 

TImj O3ty-hydrogen tonit.** a most intense beat, bnt glai}!i, 

a*liich will tronsioit the niys of light, will afford no inutniijgo U) (bo 
raya of Ac hmt. 

Heat H latent, ond hnown to Im? in all ImmIic#, but the timory of 
latent light i» at present imfmrfertly un<lcr^torHl. 

TliW are only a few of the ttnttlogit*« and disliix'linn^i that ctij<t 
betw'eeij the two mj-Hteriaus ageid#, light and heat. Hut they arc 
suthcitml to supply ihe starting |K>int8 of investigation. 

Ty. T!w* io'owrtanw of the turnt that »!teud« the w>lAr r»y« n ay Im lUuviraUMi 
ty ibe ei|wTiMK'<it.« » few y<ra.r» nef», t>y Mr. H»ker, of Kieet-sliwi, 

l^onnion. who minle a larKO kunntin lena. fwl anti a half {o «UaniHer, and 
another Irut to irdwec the myf of iha flntt to » twin of half lui Irteh 
la dianailrf. Th« h^’mt pnMlu<?f,ni wa* ifwat that iron pUtea* foM, and atonea 
wen® wtiffM ; aad »tu}|>hur. pitch, and rwluwi* IXKikw, mere melted 

mmder muter, 

80 . Whai i$ ths rdathe intemify of primary and rrjl^cted 
liyhtr 

The intenaity of ft reftsadion depends upon tW power of thu 
redcetlrtg But, talcing the tun and moon m the great 

ftiiimplni of primary and reflected light, the iiilenaity of the tan*# 
Ugkt k 001,0711 timai greater than that &f fJU moon. 





tliK AJiJkSOlf WHT. 


la 


kncmledfo ii too wotiderful*for me; it !« ii%)i, 1 auuiot 

unto IC—PnAUi cxxxrx. ^ 


81 . Mqw do tee know tlmi ^hjecte reflect light in cperg 

direction f ^ 

Iterative if we fruk a hole in a card with a pin, an^ihen lix>k 
thrmiffh that Bmall hole upon landscape, we can see »omo miW 
of c 4 Hiotry, and aome Ihonaands of objects f each part of every 
object thronerboutahe whole neene must have st nt rays ^.Iigbt to 
the iiT^ynude pricked in the card. 

• 4 ^ • 

Si. At ow eilrt'mUj of tlio hndM'ap^. viowtsd through the hole in the card, 
there m»y Iw « for«*t of In th»* rliHUnce th*»ro may bo hill* Imtliedi im 

gohlcti and nvorhung irith giiticrinir Hoitdi#; in tho mid-distaneo thenf 
Oiaj' Vmb S rivor winding? llu cllir«o along, a."* though it loved the earth thrr>ugh 
which it ran, and wUhod. V»y watid^ rtng to and rn>, M> refresh tlie thiraty aol) • ||> 
the hJr'W^jnnd may >>♦' a dntn h, <N>v< n d hy a riiillnoi ivy Uravea; and grouping 
toward* the aarrvd edifU’o may Im^ hundreda uf inteTuling WtirahipjKiri, old auid 
young, rk'U and tHa>r, a<»wef% may adorn tin* jjatliways, and butterflies spengle 
the air tVn ir iwnutioa ; yet every one of oi>]‘‘Cta— the foroat, the hUls, 
the cUunla. the river^ llm vhnreh, tin* n y, il.e ne<*ph', lU“ ftowera. tlio butterfljkw 
iiave jMn\l ravn of hgid, whn h found tin ir way timtugh the little holS jm 
U»« card, and entere^l to paint the picture up-m the eurtait* of the eye. 

Thi# la one of the »f r»litinKinKUfi.'< *4 l»e afrurd«*^J ofthe WOtkderfu) 

|inf«i;*eftie!« of hght atkd of tlie i.dh. limit- iumhtoi* raya that attend the 

fna)e4ttle rndug wf the ann. Not t>nly ii «t“i iniht iJy frxjm the ruler uf 

the djiy" with a vehnUty «hirh i« a miihm and a half tUiMW gnwUur than 
that f*f a canuon bAll. hid it darts ft*ojn eterj ndluetlng wirface with a like 
vrUxMtjr, and n iM'ljea the tender atruetnre of tlm eye no genlly that, WlH IhJIa 
Mje>n the liiUe curiani of nerve* winch t* t uer«‘ spread to rtwelve it. it fmpitla 
th« whJikt pUiftning MMiiiAtimv*. and te'.’i* its story of the outer wwid with a 
ttslnutervew* of d' tail aod a todinewx of trmh S**ine phikuNophera oikss fKHiaht to 
«t!i«4gA fM #«wAiXiw» .* ttiey rnn*tm< tiMl a most deliiaata halanoe, atid auddeniy tet 
to wjKm t! a Iwinn of light , the lever tif I he Iwlain'm wm m deUcatedy hutig that 
the flaUrring of a Uy would have ilinturh-'-d Kverythiug im^partnll, the grave 
IKMiti their ptar»'f*, and with L»'4“n ey^rs wateiuxi tho reault. Thr aunticitio 
iltat wa* to dwiiir the e» jwrlmetit liad h’ft the nun »dfht miuutei jjMnlor to |»a«a 
IJM nrtleal U haul Hewn thmugh ninety-fiivi: mSilUvn* of mile# of hi that 
ahoft WMmaufo of lime, and it >sh»a np,,n th.- Isnhinre with uiui|«|«d velocity ; 
twil the h'vrr moved not. aiitd ihn i»h.jkii«'orhi!*rt were mulct 


8 ?i, Tf'^hat ii polarised light f 

P*daris4fd iiJJ la % bt whidi to ton tubjc^ithl |t«i tompomnd 
rtfraethn, an4 wbicb, pulitrixtttto, wxbtbilf « new ««$riw oi 
pbetkomerh, fliffcriiig iium ibust iWt pctrtmk to Hit 

triwiary Itglil. 




If tniii* IM tfiil. liil^ whafe aball lUI «f MinMik : If 
ft ttm wtff liM Hi^ Hiiit It ta ftlitt bt 4«rlaH ’t, Iw^ nrwl 
ti tiMl 4trkfMMi.**-»1fAT». r. 


84 . tk0 Mff pkmmmm^ 

ohmf^ under the pehrmifim if UpUf 

Thb iMiulstticMi of Kgt>!l^^NW» ^o confim in «i high ^ogite iho 
Yilirtlorj f^Mfy ^ligki ; to ftbow that tbe vibrttiont of light 
lim ivo (diiutt or 4li«etioiii of motioi^ Tho of o niiiii, 
IntteiMo, liai two motkiiii ; it pi^riwtet ««. .&#(% m tlm i^ifi I* 
iiii|ii«!}od tr^artli tou it mlht lait'^reUy ihro'^i^h the mehmrdt the 

SoniotliiDg Hko tbk oooiir* to tiio ^ lhmim» of at, oolj tiio 
perHeel vihr^itiim is ilio eotulitior* of om and tlio tetrad 
eihratim it th© conditioii of imother r»:% md tb» TiWfttioiMi of 
those two rept intomect esoh other in th© solar raj. Whim tboso* 
▼ilwaticHii oocor together, the raj hot certain pniperties md powers. 
Bat tgr polaruatlon the myn muy be tepnrttitd, and Uie resolt is 
two dhdtnct rajs, having different vibrations. 

It then appears that various bodieoi are tnuisparent to these 
p(darited rajs only *n certain directions. And this fact it sap* 
posed to sliow that bodies are mode up of their atoms arranged 
In certain p}ancs 0 Chrouglt or between which the lateral or the 
verUeal waves of light, together or sirglj, can or cannot pass j and 
that the tran»parcn <7 or the <>pacitj of a ImmIj is determined by the 
relaiim qf if# atomic planes to (ke planes tff the tfibratiom ^ 

Ordinary Uyht, paasing through transparent mciltR, priMtucos no 
very remarkable effect in its course ; but polarized Hykt appears to 
niumiaaie every atom of the permeate*! substanw.nnd by sinrrmnd* 
ing it with a prismatic elothbg. to afford an iUosiralbn of its 
moUmlar arrangement, 

85. Why are t*va ptsrzonz able to zee each ether f 

Beomse rays of light Jlmo ffrom their hodim ta emh other's 

eyeit and oentv^ an impreiMkion of their respective eoaditliitis. 

•e. In MMBM iNWohir W'vtf IImS have fionte aitdsr our tiotiiw, ws ftnwf ttaU. tbs 
•fttttal is tsid tlatl * w« estimsl- slaadultt^ iws such lalner-* w« cmij sm ik* revs 
Sf Mfftl rnPmimt/hm msk vikerJ* Sha mmZmnmi h rnmtmm m iSiirMiM(«<i 
Ws doBOISMtiMrapsof tialit» mr If w» 4 m to, tlw of vtMwi wooM *»# 
ijielrcipid, and Mi IwMk* would sfrfNMre to tw la a slfdo of tmmnemiimrs, 
pissfliitrririiiTrrrr lbi|s M lifhti wMeli «r« IlMnoasIvfii. laenaMs, iwllato tmm 





tBI9 EKlSOir WHY. 




**Thi> Ymr ApiMiureik Mid ihe tender gnm ebowe^ llstdf, and iMrbt of lha 
mmintftin ara gatboad ”^Pbot. xxni. 


IImi 0 b|«eta wc look iiE^n, entar ^le puii|l of ihe ejre^ and i|nfr6«8 ihe of 
▼(jiiofi in a manner wblrh conveys to the mind a knowledge of the form* ocdonr. 
and relative vise and poaiiVon of the figure we l«ok upon. If thk is not seeing 
the (dieet—wAat i* / It would be Just as reasonable to say* thdS we wnot 
kmr a person s|>f‘ak—that we only hear the vibreUions qf the atr. But as tlie 
vibralinns are imparted to the air by the organs of voice of the speaker, as he 
sets the air In motion, and makes the air his messenf^r to us, wo eertainly hear 
him^ and ean diNpenm^^ith any logical myths that confound the understiuidliig, 
and eoiitr^uti! to no good result. • * 


CHAPTER V. 

87. WJiat itt actinism ? 

Actinism is the thcmical property of lijflit. 

Actinism - ray power. 

8S. Wfti/ does silver tarnish when exposed to ligJUf 

Ikniautjo oi the actinic, or chemical jiowcr of the rays of the »un, 

80. TVhp do some colours fade, and others darken^ when 
exposed to the sun ? 

llecausc of the chemical jHjwcr of the ^un’a ra^s. 

• • 

IK). Why cm pictures be taken by the suns rays / 

Becanse of the actinic powers that accompany the solar light. 

91. If ^ hat is the particular chemical effect of light exhibited 
in the production of photographic pictures / 

8imply the darkening of preparations of silver, by the actum 

cays, 

92. Why are photographic studios usually glazed with blue 
glass f 

Itoimc blue glass oWtfactji tnaijy of llie luminous rayi, hut it is 
fjcrfcctly tratutfMircnt to 

93. Why do plmis become scorched under the unclouded 
sun f 

Uim ftro in muss. The clouds shut off ihc 

fcoifhtwg light } but* bleu tbe blue glsm of the pbotograpbcjf'i 
(rtudlo, they t rawsmit wcfinCvwa. 




Tat tX4taa war. 


It 

% 

Mxtli ftii4 hMktWnA 

sutttf»«r md »Mi d$st md niifM. not 'G«]r. viii. 


* # 

91. W hat hm mtinu^n ¥^k f 

It* (}iii^eniR ih© <s( ; nrul AiwiMts in tii® iisfiat' 

ttoM of the mlmring matter i)f U«%’e4«. SfxviA and iUtUiV|*», wlikh 
ftre wfuirod to gemmate qniekU', tf * »4o uii4 r the v: fleet of bhm 
(»*hicH sj* •■‘vjoivaWrtt tu myux^, iU*: rf an inareaaed 

j>r<q«>rtio8 of arfinu;^j, m hMli" lime «li*y wooW atharwiat 

95. In what $eason of fhf year u im actinia §mffer 
liyht the praffH ? 

In the »pr{n^, when the gf'nniriiahon of phAiitt dimainlM iU 
vitaliwog akl. In snmmer W’lan the mrvtiuiju: prinnw 4 (lvaoc<{fi, 
lip^t m%i\ heat increaso, ainl a ffuism relutivtly tUclinew. In the 
autumn^ when tin* rijxohng |u*nott arrives, I'xjhf un<l actinUm give 
way to a greater Hiiio t f heat. 

OC. Why do gardeners tic vp (hr hares of lettuces, 
calhagcs, ^‘c. f 

Ikcanw tht) Urul that, hy »huiting olT tlu* rays of light, the 
!rn\c« t]*t are! MTtvncd fruin tlin chotuh al eflVrfh of the suu’i 
ray’g W'lome etiolated, or fdan hed. F(»r the Auiru' reajion they 
c*arth np cvlery, and other phnitw, the wluhiie*^ of which they 
desire t<» pieserve. 

W. Why is the wood of trees white under the harkt 

the Iwk protect* the w<K/d from the cfh'ct of th« 
ekemiad rays of light. 

OB. IF% do potatoes (hat grow in the light became dete- 
riorated f 

Ueeauiie the eheroioal ray« ct light produce a change in their 
tulstamrr, rendering tijcni unfit for food. 

00. Why do the roses of rrd^rose trees become pah and 
almost white f depi^eed of light t 

Beemawe light eaercise* a cljcmica! agenej' apoii the eohuring gf 
plants jgrow** under iU intUienee. Bir Humphrey Davy wa* of 
opimmi that light entered into the eompaatikm dt plant*^ sad bit 
tiperijnentv went to prore tlmi pblc, orange, ttad yellaw Howeti 
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# 

tb0 liliui cf ti» ibid. how tiiey ^row; they toli not, ncithorih> 
they •pitur 

T . ■■ ' ........ ^ , .-Tna. .j, 

• « • 

imlnb^ ft smaller portion of tight than red ones ; that white fio%rera 
cor, tain no light ; and that vegetables ar^ not only indebted to lig^i 
for their atUmr^ bat that iaste and odour are affected by the same 
•oarce. « 

loe. When wa gwta s nm it U not it« l>cauty alone tliat ihould tmiMncm 
tiSi eviify wioment of ihst floMrer'» life is devoted to the fulfilment of'^ita part iit 
the grand tcheme of Aho univenkj. It diKronipow*# tlw my* of solar lighlL yif l 
■endjithe red rays only to our eyas. It alMorbs or raUiate^ heat, acoordl^gto 
the temperature of the a(.*rial mantle that wraps alike the flower and the man. 
It distils the gaseous va{x>un(, and restores to man the vital air ou which he 
lives. It takes into Hm own sub^iaitce, and incorfiorates with Its own frame, the 
•nrhon and the hydrogen of f^hirh man has no imnnxliate need. It dlinks the 
deW'drop or the rain-drop, arid Rivi*h f«>rtb ttu swtM*t odour as a thanksgiving. 
And when it dies, it preaches eloquently to Ik^auty. [x>uiting to the end tltel to 
tooome. 

101. 'fVkat te the tjfect of lifU on animals? 

Animals in general droop when deprived of light ; they become 
and die prematurely. When a man has be«ii Umg 
confined in a dark dungeon, his complexion becomes salbfW» poatules 
fttied with watery humours break out i>n hi^ skiti, and he becomes 
dropsical. * * 

102. Why are usfnns and yrubr that li&e in the earthy tr 
ill the dark, generally of a whitish colour? 

Btatoie, like vegetables deprived of light, are blanched by 
ibo abionoo of the chemical rays of light. 

103. W hy are the flower*, fruits, and insects of tropical 
eUmoim muck richer ia their colours than those qf wore 
temperate rc^Viu ? 

Bectaaao the pfmUr imtensity qf ike tropimi light impresses 
with greater power tlie chemical ap^Bcy r>f the aiurs raya upon 
thoM bodies^ 

1(H. Why are imeds that fly by niyki peneraily qf pale 
eohmet 

Bmma they are bm sheeted % lighi ihati thoae iiioeieb thaifiy 
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mit ttaio itHi, iib^i Solomon, la nU hbf $imy, wa« nol nfyojncNl 

lilo O»i0 of ATT. V.. 


/ 105. Wh^ are this backs* jUk mra V kit dark^ wkils 
iheJ>etljf» of all of thSi 4 i?v mhtaf 
Ik*am»6 their are to the C^^hl ; hut their kJliei 

tieingr almags »V, lire URii/ftrletl it# cftoriieftl aKwry. 

IW, JiVhif persons if nr mm Imome freekkd 
sn sam^swr itsnc / * * 

*^t li stippcwwi tlmt tlie fW^eklee are hy the trow qffhi 

bkoitt wliieh Iwomtw Jixed iii tlx' »kii» il»roiij<h tlie rkemkai a^tneyf 
of the mns rays. 

107. Wo have had fr«q«o*)Ujr. lo pr>frr-«i of our lo^aont, to mfint U Uffli 
ixi Itaeotttmctioii with ilu* oUounatrv of t.*in*T. aud wish oraajac hfe. 1.0+ ua 
now luvik the aliuliMit to pau«i, and fur » ro trn.okl i txikmidato iSnw wouUora 
of atuaboam. Ho«f U ta vW'< »t>- huw it» f owor how vaH<^ iM 
jfjorii— yol how olhoroal ! 1 ni, Wt un. ooutomiilni? a OiK a i«ura»h^ ^nmiu In 

whk'h UgM and hmt nr* a**<M !ali*<l H* w 4w*ii tlo* dArKu»*»* of il>« tdith*. and 
how that ilarknwta cUnn* * * th»- c^h’vkwh^ <»f tlwj Mrth, Kut th«- day Warn*, and 
itartniwi fliea Uofor^ jt. naitl rvvry at -.u that nnuH* thn fjw’p of day ii* lit u|» 
wUh fiMhailCO. That vt hndi hfdoiv lay >>orh‘»l In th« iihaidrt wf ni|(ht in itntdf »tow 
a radiator of tho tum uoui* fluid. Mrrk t(n'tti>niai warrolH that ('utmw a* lh« 
oiater of lt|(!>l; llu'Jlo »taud hy iho »od(; >>r lito ri^MirtmcntAiUl and oatdt Iho 
pohttfvii |{luch,hiii dlr*(’t« thv "*htii}uif f w o* nml »n an h»*tant Jrun m»'Jt 
and ilimofrttn Hlo watrr. uod.-r th.- fvrvi-ni Now l.r»»k upwani tt» ttm 

h^fvsyia. wiimre tik faUirMt dr*pii fX mm h««o f>»raM*d a natural pHam in iho 
nunhOW. and aJwnrn that th** M‘am of puro wtnU-nm, rofraclvd tnhi» varum* 
rayn, flow* With all the il'4x that aJorti tlw^ frardon of nature TImi*'*' aro tho 
vUibk yf«t* of Uifhl Itui f dlovr ti into tJn' oru*t of l Jo*wirlh. whw- H J*, t»f 
aotdhef iiowrr, which I* ooUher U»rht tior hoal, qukkmtina th« iwwd Idh . 
walc;h It aa llw ifcna •pfinifv up, and ilu» jdanl ptd* forip hn tf-mirr part*, 
lourhiitf thorn fr>m day to day with d«**»iM'r d>r.«, until tJw* floral plcluro i* 
wmpktitiu Follow 11 wnto th** mm, wtojn? it a«vo* prtaiwath; llnla to tlw umtfMm 
and imimrti iho rielwwt ivdour* to U«j varkm* nlfra. Tbinii of ih« mlillotia of 
jpiciwjrtai Ihai ll |»iirita d«iy ui>oo the ryntn/f hvlne thiiw*. tVmkwplato thr 
fwjopk of a mt dty wltou. attraeM hy aomo fluailtif wy In tliw air, a rainion 
mym hi«k ttp lo wateh 'tw jwuf jT*a Ttm mm iwanU a mdlkm Imaem of theaamw 
«id<3i{Tt, iM»d each ohwnw In* a |wr*hol f»ii?twiw, U tmkm ixmmms lc» all mait* 
hind tlM heaulitii of itaturt, aiut paint* a» rkhiy for iM ptwwuif a» for ilto khtii, 
Th« Same** twlai wwn* isnttrd by a Uving oord wpirh U>mr a.f and 
j^v« tiniHy ai»d ipUfiathy to th#ir •anaai.hm*. in !!>«• Kraal flood 4j| liffhl that 
djuly IMhfw lh« wtwid. w* Uav# a hood of uiikm. firlni th<t*> iiko pkaattm artd 
fcaafdrationit k mdlUMf* of ^.wq^laal llwaaiiiw. inatarti. flwl ihM whkh flowdi 
Iha wmdd M ith kiaiuly. ahiaiy tto Irm h« a kmd df ittillf fthd hitv 
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’ CHAtTEk VL 

]0S, JVhal is caloric? 

Cnluri/- in nn cjfremclji/ subfile force^ or property of matter, which 
in till FiihstanecK, ainl in the soiiroe of what we term heat. 
Umt iriadt? apparent, or pm'cptiblc to the senses.# 

10 . 1 . Why arc the terms caloric ami heat made use of icilflt 
respect to heat ? 

The trrtn calorie is used to (‘xpres.s the cause of the physical 
efTocts whieli are attrihiiteS to tliat extremely subtile force, or fluid, 
which is frequently called heat *. but the term heat more properly 
applies to th»* sennit ion , or pcrfc/ifion, (*f heat, as wlien we say we 
/tel the heat of fire, or ibal a substaocc is approachiti;' n red heat. 

110 . If ’ hat is latent caloric? 

Latent caloric i.s that which is conreaU d, or hidden in bodies. 
It may )w dcnumslrated to exist in them, but we have no ordinary 
means pcrecivin^' it. Ice, and water wbicb i? a.s cold as ice,' 
seem, by the imprvssixns they impart to the foj/e.^/*to iSave tlie 
same femyryatur^ . lUit there i'' bidden in the water a great deal 
more heat tliun there cxi^ti in tlie ice. 

111 . \f' hat are the principal uses (f caloric ? 

C’alorio is I rdijrprnsafde to tlic exi^tenee of nuhnals mid vepe* 
tables wltbuut exeepti<m ; the entire wojld of inorg-anie matter 
is a^ffrvfcd in aU ifx chnnyes and conditions by the pl'cscnco 
and amount of calorie. It h the element with which man clK-crs 
bis home, preparcf* hh OHal, disHoUi s metals, vitrefles rof.‘ks, hcinlcns 
clay, sofltiw iron, drive# the steam eogine, and ^ive$ to all the 
prorludions of the earth the forms mid eoinbinations which his 
require. 

1 12 . Why do m renUse the scftmtUon of heat t 

WWu wre put OUT h,*,nd upon & hot KhIv, part of the otlorie 
eoidainoii in that Inxly ijfuits it Oioi enters the hand, 't"he scusaticHi 
thus pn’dowl we mil 
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\por vhai Is ytmr life 9 It is esren » vapour, tl»at a|)FpeAr<'th for a little 
tunc, and tincn vanisluith away.*’— JAMJta iv, 

113 . do we realise ^he eoMofion ^ cold ? 

When wc touch a cohl 4)ody, Kome caloric leaves our hand, and 
enters ite bod^ we iotteh. Tliis causes the sensation v/hich we Ciill 
cold. 

114- If you lav your luiu d upon a woollen taine^cVi. , '» upon t l»o of jfmtr 

coai or ujantle, ft wiU fool ‘notiherwar^n >>"^r etolU ♦oj^itiaSrdiuaiy ntix'tnnataitcoa. 
Hut if >wHi rai«i' your hand (nmi Uio ta}.!o-w>v»’r,orcoR!, .%jul Is;, it luStHh ruarbio 
Quanto]* pioco, the nmn1« I-pi< w wlU fiMjl cold, If now y‘t»ii rof.irti your hao * 
froUi the mantel-puw. to the tal»l».*-cover, or cotit, a ^.rusaiim tnirmlh tcill 
In come diiitmHlp pere*piMe. 

115, IVlnflai'C all animnh an iisftnetive dread of fee, 
alihomfi they love warmth ? * 

DuuhtluKK this iiisti’R’t l.us hoon ijupnrtcd to them hy an all* .vise 
Creator For toe purjvxpH t»t pn iewafion. To man alone has the 
use and the cotitrol of this powtuTul ami doHlrtictlvo atreci Iveen 
frivon. If creatures <»f h'ss infcllip’iu'n »vcre to nkcddh' with i', our 
lives and our pussfssnms would he inseeure fur a iinyle moment. 

1 IG. Jloic is caloric prod need hy eomhustio/i or hnrnitty f 

In all vafwfnirs, Traces, .an 1 thoMs. then* cxint?. a Intye aimomt id 
cah*ric iifa latent, or hiJdr i state. tV lien n suhstance Is hnrnt.the 
oix^cfi (TTis of the air i« de<*orTiii»^»s<'d, ami the f al.rlc which in 
('orsfatniHl is set free. Some nnionnf of caloric i« alxo diffcnjifa^fcd 
ffiun wliate%'<r «ijid fsuhstiun'i* nndcrps*s condmstion. 

II 7. How is caloric prod need hy percussion ? 

Catifrif exists Wtxvcen the atoms ol all IxKlicx ; win e, therefore, 
one IwMly u ittruck a^iraitiKt another, the atomg arc eorrii»rf«sed. and 
the caloric may Ik: said to Ik? squeezed, or furred out. The etlewit 
depends ujnon the nature of the laxly coinpw»ed, the force* of 
fompn^*>um employed, Ac- If the force is g'rcat, considend.de heat, 
attended by a spark, wdl }»e the result. 

ns. .A bijurSfwbh msy hsmtaer s #a>*H of tmn imtH It Ix^oowjfs 

red hM. With tisit Lr might tifht » msiet). snd kirntts (he j/lrt qf kit /arye,. 
The iitw h«s 4l^fr^lMS hy lh<9 liSkOimsrirMi, md it «aMmi4> lifSltt hr 

Iw&tfd to tlw* MMEKM dc«roi hf Mimibw mmm, wotil tl lui< tevn exp«M«4 4m Jtre, to 
« f'Ml kmt. I» ft not po«#ihk thsl, Ity haxnimrtiiw., Itit fwirtiok* liMf trwn Itiars 
b«m drtven doscr l/w»if'ther. tad the hifeni hm( <>wt? No farther 

Itomiwifrljkir wfU tmm tte ttoms tmrvr, tnd tlw!«f<w«9 no funber brtit csys be 
iev»ki|»($d. Itut when iht toao luwi atusorbed catorto, by belvtf ptoc vad In 
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** Yil MMi U txwriMi to trottbte w tti« vparks fly upw»rfl. I would aofi; luito 
Gofl, aiMl unto God would I ootnmU my owme.’*— Job ▼. 


ftfi!!, U It tjtain fhiuiiod with Itieni^eat. fudiant produco ijmrkt by rublduf 
tciftrlini r two pite«$ Cff wftod. Two pi»*ccf of iw; §iay b<i rubbed together until 
•ufliriirtil warmth it dovf h»ped to melt them both. The axlct of railw«|^auTilge« 
flnc^i unfitly bc€«m« rod hot from friction, 

. 1 If). W hy doei evaporation produce cold / 

Kvaporation i« tli^ opposite effect to condensation, listen the 
atomi oT TwhUcs are forcibly coii)prcssed, ilie caloric hidden atnong^ 
Utcni i« driven out; when Ihc atoms of bodies are expanded, iiaiii 
evaporation , hat is ahsorhed. ) fence evaporation is always attended 
by cold, and conden?iatitm by heat. 

120. Why are wvt clotkimj and damp beds danyerom f 

IWausc, when the wafer which causes the dampnes.s evaporates, it 
lakfw away a lar^^i ftoHUisit of x alorir from the body, reducing its 
temperature below the hcaUby standard. 

121. Why doee cau-de-coloync yive rtlicf to persons 
vfftTUiy from fererkh headache 

flecauHC the spirit of the cau-di -colt'^'iic is vet%, vtdatilsf and 
when it is spread over liie teiri]»)es, it instantly flies i>iT,*^)earlng^ 
■iwoy a j^rcut amount of caloric, and alVording’ a refresld^ feaUug: 
.if coolness. 

I .’I A iw'mtn mitfhi be fnyi!«ni U> ib^th during vi-ry warm wiHither. by ptmrtni 
aiMfU Id# irtJNfi». b»r sornw tane, mutidutno Hln'r, and kf'vping him exposed tOl 
tUnrotigh draugtU t*f air. Tbw wlud» on Ihe borders of tbw EVraiati Gulf aro often 
•o tbal travrlbTs are iuddeuly #«tr.»cated imlf’W thigr uorer their 

tiriuia w ith a wrt cloth : if this \n tcny vet, tin > Ur.mnllateiy frel an bttolerablo 
cold which would prom (ktai it ite motaturo uot aixNiMld/ diasipatod by Leat. 

12 3, IV hy are porom earthen m&re vesscU used for eooUny 

HUitcr f 

Ib'canis© the ptirtion of uatur whkli ooaes through to their 
»urfi«wi» evaporates tberefirosn, mnl bears away tlio atlerk of the 
cmifined water, 

124* Why, if (he ** tmIdV" he plaeei m ike atm, will the 
water kmme mlder thm aikerwimf 

ilemima the heal of the Iwilead of paMdog Ihroiigli the 
eooh^y i» oarried away by ^ m^hdi eimporatioti of water Ibiii the 
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» 

^ I thiU whatvoever doeih, il shall htt tor es'Wt mithiim <mi h« pul 
to H, nor aaytldi^ talcon from It « and God dooth It that luru 
should fear hefbre hiui.%£ccijcs. in. 

* • • 

imrilKse of tire s and in tins rapid epapomHon^ tlte ealcirk of 
Ui^isoiiliicd wat43f is aisf ]mr% drawn off. 

Tbohladkaiii 8«t»!ifai»hia bato a idmilar mot hod of fooUng water flllhujic 
taniMMi laallwr bags wtth i|, wldeh ihegr fmm In the ; the water mwoe 
throitgli the teathor «o lilo tep tUe outuriru sia Au ^ ret, whieh, hjr !(>• Quiclt 
and ooni^mod ova 4 ^aratiou, tsmU ttio w*tf«r mXMtrHaiitii 

125 , Wh^ tha eoU^nmt^ of fluU and $itpt 
9 park $ / 

Til© densitj/ of iho snhaiiLuoetf of tb© flint an^ fitrilitaleK th« 
driving out of caloric bv a sharp blow. If Ihc particles of thou© 
bodka were aoll and yielding, the ctdtirffi would simply be dHr*m 
,fhm me part qf (heir iubrfance to another, Hut as their atoms 
cannot easily 1)0 disturbed, the vnnprcssion causiMl by a smart blow 
drives the calorie out at tlie surface, as the readiest paint (f escape, 

126. TV hi/ mmf the Mow be ver^ instantaneous to produce 
a epark f 

Itocnnse (he substances of h »th flint and steel, and especially of 
the steel, are yefrf condttrfurs, and would (juirkly c^mduet away the 
eic««« df hcfCt producinl at nny one jxmit. Hut the smartness of the 
blow, while it cotr» presses the iitimi« of those hcKlies in I lie higlieft 
degree, produeea heat so Huddenly that it cannot escape by 
oondueUon, 

117 . What an el MjiiCfit hMiwrr roighl tw dftllvi'wsl ii|wni ttw ohbfiUihtoiiiMl 
Tiiidw*botJlIu»tr«i€d by llie m»e cmperinHini of •'•trilh,# » nght.** In lhal 
iMit II#, void and moihmlDM, th« Fhtii and BUst\, mdv in form and orude bi 
fttlwiaiHift. And yeb wltldn the brvaat of each, iH«r« Hw a tjiark *,tf th&t^ graftil 
whieli toll«i#»«V9i «v«.“*y atom of thv ; a niwixk whieh voidd 

iiiv«>he tlw diatw agents of dnatniction to wrap their btanthtg flamm afv.amd a 
fftatdiy IbrwsI, «r a cnwwvd dt|', and awaep It frmn tb» aurfriMf (g tin* mtrla , 
<w wliteh hindk th« grnlal hUis«« tt$mn llut honudy hiwurih, and tdMMl a 
ffudiaai ffkrw Ufiori a ipwnp of amUltw fWw«t a SfMirjl atidi as ilia« whlvti 
flawi wtOi tb« curtiiMr amole from ih« »lUaft hiaoliMmitti's b<rf»^«r that 
wMeli laapa wllli tarrino wvwih from the tmihiad hrrwstof aVtitwim And 
tlMo tlw Tlad«r«>flia Cotion-llia Caftnom whal a lals nilffht ho kdd of tlw 
emmtbM wbare tt pew, of tha hiadt slars wtm piuiiAfkd it, at the wtillw 
liillar Wbe ivaiii II Into a garwanb and of Ih# village hrauijr who wtm It 
-<«Wfiltk tedsd and daspfcsod, H was cast astume a Imwp ti old rags, and dnatlf 
iWMld iU way t« the Undershot. Then the Tindiw mttht ksl) of its hopesi 
tww, tboaifli now a hlaeliewd tnasa, wditnit nmythtiw Uial UaieM It, It 
woidd aoen tie wedM te«inwofth«iyiw^ mloi«»«wi of nature, a^ om 

Iranapieiil wfnfi, wnlll, iwsliof ujawi wawie Alpina nwa. It would make Its 
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•*Tct, I will gather you, and blow upon you in the fire of my wrath* and y« 
ehall be melted in the midst thereof.^—EasKrEL xxiii. 


home among the green It^vca, and tor a u^ile live in freshness and beauty, 
looking down upon tho peaceful vale. Then tlm Steel might tell Its story, 
how for centuries It lay in the deep caverns of the earth, until min, with 
his unquiet spirit, dug down to the dark depths and dragged it forth, saying. 
No longer l>e at peace." Then would come tales of tho fiery furnace, 
what Fire had done for Steel, and what Steel had done for Fire. Ani then 
the Flint might tell of Uie time when the woather*bound mariners, lighiitig 
their firc\i^n the Symn shore, melted silkious stones into gemsflf glass, 
and thus led the way to the dlHcovery of the transparent pane that gives a 
erysial inlet to the light of onr homos; of the mirror in whose face thclaclf^ 
contemplates her charms; i*f tho roicroscopo and , the tel<«cope l)y which the 
invisible are brought to sight, and the dintant drawn near; of the prism by 
which Newton anal.vselSl the rays of light ; and of the photographic camera 
In which the sun prints with hk own rays the pictures of his own adorning. 
And then hath Flint and St' d might relate their adventures in the battle* 
field, whither they had pone together, and of fights they had seen in which 
man struck d(*wn his fenow-nian, and like a fiend had revelled in his brother’s 
Vd<tod. Thus, even from the cold hearts FHol and Steel, man might learn 
a lesson w’hlch should make him hbwh »t the ‘‘gk>rj' of war*," and tlie proijd, 
who dispUo the t<*a<'hlngi» of small thimrs. might lean> to appreciate the 
truths that are. llfiked to the story of a " tinder-l»oi." 

12H. IVhy is caloric produced hy friction ? 

Ih’onn.Ho, a.s in the ca^c of t)te flint nml stool, the corn presaion of 
the phrtich'K of the bwlios hotwoen v\hh'h the fn(‘uon is piydooed, 
sets free their latent eaUtric. 

Itut, in the rase of frioti m, aiu-thor foot must be eonsickred, 
whieb is, that oahn'i'. has i\ tomb tjcy t<j flntr foicards a point oj 
excitement. Thus tho fir>t }>oaf pn^^hiood hy friction would 
frt>m the escape of tho caloric of th<^ surfaces rublgftl together ; bat 
fts the action continutMl, the heat uuuld increiteo, Ix'cause calonc 
would lK*gin t(» fhm from the uiorc distant ixjrtions of the excited 
fcHKiios to tho point of excitement. 

129. W hy d& forests fake Jtre / 

Ihx'ause in dense woexls the brandn h of treoH, w hen raoTcd by 
the violence of the winds, are nil>bwl Uigether, pr*>dudng the degree 
i\f jyir a &n necessary to ignite tliem. 

UlO. Mom can calorie ^ dkmyaytd hy electricity cr 

yahmmm f 

A in wu intense degree of calorie may be obtained by the aid cM 
an eloclricali battery, or by the galvmiic ap^iuratus, than by way 
Mlw lUditia, But the rdatnm hetweem heat and elecirmiy is msi 
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woHfOf his mouth vrero smoolhet th«» buUvr* tnu wnsr smi in hU 

p3t4t,V LV. 


gt pr 0 $mi*un ier»tm>i. Elt^tricU} |.nnlnedf Jicat, ntiil lient cl«c* 
tricitj— tlw “ temm whf " iii one of !he g*r*iiKl proWeTiis 
op2n f<l^ solution by these axastti-puadi? thet !t;ve to frursue the 
theorems of seifnlific intiuuy, 

ISi. Whii u filorif p*‘odacf(i hf mixture / 

Boviwse when oheroical take!* olace, tbo atgnitc con* 

^ti'oa of bixlieH uod* a rhanjj'’ Wb.eocvt r tUuU p u tieles* 
assume a more so.'iJ form, At fi f/. Wieu water iii 

poureJ upon |icilck4in.v% ’‘lie water unites wifh tb * lime ami forms 
a so'iij boly ; the caloric wh^^h geuerateii by ihe c<*mb)iUiioii 
is given olf, aiiJ a great am >uat of heal is erolvttl. 

132. Whai is the caloric which exists in bodies usually 
sailed r 

It is calletl h.t(e,*t calorie, or, snmellmcs, tlie ntlonc vf Jluidit^. 

133, IF Ay is it sometimes called the caloric i>J Jlmdifif ? 

IJeeaiise, w4ietwt‘r it exints lar<pJf/, the ImkIv ifi which it exists is 

in 0 Jiuid ctmdiihn, mnl this c«militiuu i« attributed ti> the presenee 
of the amount <4 calorie. 

131, Wh^ is calorie sometimes called “/Jrr T* 

The term free calorie i,*. applieil to it whenever it is urjcomlnned 
with any substance. If we heat a poker until it iH'i'omes rctl hot, 
that amount of caloric which i« taken up hy tho pokir, in axicm of 
what was latent in it before, may be regardeti tm ffce vaUfric ; for, 
as it is not combincdi with the iron, it will ipiit it din^i lly that thu 
poker is removed from the fire, and w ill diflhw itself by passing 
from the poker by nwliation, or by other mearm, and entering into 
whatever cohler Wics may come within the njauh of its influence. 

135 , Mow mn Intent caloric ami free cahrk exist in a 
bod^ at the same time f 

This may he easily explained by the fannliar example of a pleoi 
of corainoit hrwid whic!' has haen flipped in water* The hrusd will 
contain two prlmns of water— one cl them in a i^tale of rombiiM* 
Hem, teninf a part of tlie bread ; the other only mtcrpoicd 
Mweeu the partkks of the hrts4, and capahlt of heSng st|Ueet«a 
otti by pmssurifc 



m TBS SEASON WHT. 

** ttaolw is Arirm «wajr,to dfifs ^leli awsjrt *• wick meltctli lMlbr« ftft 
Are. 10 l«t the wiekod perish st the presence of God.**— P sauc XTIfi. 

136. What mthHaneei eciiiainiatmt eahric? * 

Caloric in a latent state exists in all sui^ances in naitm. 

137. Bo all tubstances contain the eame amount latent 

caloric f ^ 

No ; caloric conibjpes with aifferent substances in very differeni 
proport>a)|is ; and for this reason, one body is said to have < 0 ^reaier 
capacity for caloric than another. ^ 

188. What is meant hy the term “ capacity for eahrio f** 

If a lock of wool and a piece of sponge of equal size be dipped in 

water, tbe sponge will take up a larger amount of water than 
ike wool, and hence it may be said that the sponge has a greater 
capacity for wafer than the wool. 

189. Is the capacity for caloric uniformly the eame in the 
eame bodies t 

The same bodies have at all times an equal capacity for catorici 
but when a change occurs in the state of those bodies, then their 
capacity alters. 

Whenever a body changes its ebemiesd state, if either ocMnbinM 
with, or separates from, caloric. 

140. Why, in making butter, does it become warm the 
moment when the cream changes from a fluid to a eoUd f 

Because the heat, which was latent in the cream in its fluid 
state, becomes in some measure in excess and /hew when it passes 
into the solid stale ; it is therefore given off, and made pewjeptible. 

141. What are the ejects of caloric upon bodies f 

Tlie general effkis of etlorks are to increase the bulk of the suh- 
stanaw with which it unites, and to reiser them spedffcolly lighter 
than they were before ; but in whatever quantity it is amimnlated 
in iHidies, it never adds to their absolute we%ht. 

142. Mow doe* eakrk act vp&m hard bodies to convert 
them into fluid* f 

It tntiattalet Um^ among their particU*, and aepnrates them In 
tome measuiw frotn each other. Thus, lee is ociiiverted Into walar 
and, by a farther addition of mkirie, into staam. 





*mh imMont why . 


U 

*^ini»iliiiKlj>ofek for^lirar, wiii ^ fUraaoe but tb* h&r^trkkh 

tbc lMiiiV*>-PAonnuii xtri. 

14(8. tm ctoek9 mid affhcied fiy a 

thism^e af Umperaiure ^ 

Beo^lbe the metads of witkh thmr m&M$]nise !7 in compoiod aro 
cxpuntied by beat, and contracted by cold, cawing th^m to varp 
in tbeir indications <pf time. 

\44iimWh^ do stringed injitrumeutB imcorne out^qf iun4 
fghm unimtehed for mme fim^f 

Bcoauae changes of temperature, arimg upon the .^waerai parta, 
some of which are compftBcd of wood, and otberf of metal, which 
expand in different degrees, interfere wil^ the exact neas of adjust* 
mcnt necefisary to produce musical sotnulr. 

145. TVhy do glasses crorJc if suddenly heated? 

Because tho heat, expimding tlieit* surruces siuldenly, iM'fors it 
can reach the otiier partw, proihices an unequal tension the 
substance, which thendbrc splits. 

1 to. ir tty are cut glasses more tialle to crack icith sudden 
heat than plaimoiifs t 

Beeaiiac oftbo wney/oi/ (h’rl'ftess m their parts ; the tlu'ti parts 
cx]>Jixsd more rapidly lltaii the thi< k o»»cs. 

M7. ffV#y are the retorts used by chemists in their erperi- 
mrnts made of thin glass ? 

Uecaiiiae the <hinne%a of their aiibatancc famwrs the rapid and 
equal di0u»h«ti of heat ; thev are therefore Utilde to cnu:h than 
if they were thicker. 

14B. Why dues the heater of m Italian iron frequently 
heeome too Imge for its case f 

Because the aloms of the Iron are held apart hy the repobire 
agency of the caloric. 

1 10. Why hm caloric been mlhi a repuisice ageni f 

Bmitic it repth the atom cd wbkh bodka are compoted, and 
tenik to c^untenict the force of cobea^re attradiioii, by which they 
•re held t^jgether m solid 'rom'pad. 
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*• S 

hwf» shall be counted lilco flint, and tlmir wlieebt lUc« a 

whirlwlud.”*-IdAfAff V. 


IW. Some year* sinceHho walls «l the (Mmensaimre ^ Ard ^ Metier*, al 
Pati$, wi re fourui to Ijwi dIvorKing from the perjMmdicular. They were resiorfd 
to their original lines l»y the fallowing beautiful ej^kHllenti— They wetej^rfo^ated 
tnuisvemly. eoprwr bars Wi-re thrust through the pt^rforatlons, each bar at either 
extrmnity ktitig supplied with a nut and screw. Every alternate bar was now 
h»*ate<l by means of a spirit-lamp flame; being heate^ the bars expanded, and 
the screw nuts l>oIng now turned close up to the walls on either side, the ban 
were allowed to cool.* lly cooling they contracted, pulkd the walk to some 
extent fhfptlier, leaving the ends of tlic unheatiHi ban protruding; their screw- 
vuIr were now lurried close up to the wall on either side, and the hi«ting proc<^ 
retK'Attd. Tiini little by lilllo the walls were ro^itored to their ongiual jn^sition. 
This effect iii frcfjuenlly otwwrrved liy female* In domestic life, W'ho, when they 
are ironing, or using the Italian irons, find that the hr^atrid metal ho* been too 
much exp«r\dr‘<l to enter the Im or tube, Tliey find it noeoasary to wait until 
the coolhrg of the iron has TOd the olTect of reducing its dimensions- The 
ffipausiuvi of iMrtlir'H by heat is ono of tins granrlest and mfMst important laws of 
nature. W© are Ualr btcd t« it for wmie of the most In'autiful, ns well as the 
mo»t awful iihutjommia. ud science ha* gahu'd jw»me of its mightiest (vin(|uc*ts 
through Its aid. Yet fn-tjuenliy, though quite uuthouglit of. in the hands of tha 
humble lanndnws. will la- found a most striahig illustration of ihU woiulcrfuJ 
force of caloric. 


CHAPTER VII. 

151. IV hilt is the chirf Mource of caloric / 

The sun is tlic chief, ami, probuhly, the orij^inal fountain whieh 
fimushtw th<‘ earth with a rc^gular su[»p!y, and reuders it capable ol 
support tug the Muitnul and vepretalde < reations. 

152. The amotnit of lieat which our c^rth narirti /rf>m the and tho 
<«^nomy of liui !e«t by the laws of mdio/nm, aiitorptHm, tmeetium, and 
ruffeefbns. are exactly pnoportbmatetotlu utreuMKiiie* <,r o\n plauat, atid the lWln« 
things that mbabii it. U U luldby pbthw»q)hcrs that any «luMig» te the orbit 
of our mrlh. which w^eiUt eitlw inrrwc or dwreaw; the amount of h«i father 
wpem it, would, of nefwily, be fidlowwl by Iht qf Ml tk« 

rmm Tin* piae.cis Mercury »ud V’enua, whsebare distant impeetively n? mlllMJus 
of and m mdib'H* of wik^s, from ilut groat »«if« of solar heat, a 

temperature whu-b waidd meti whde Uranus wiiliona of 

mlliss) and Neptune distarirs* fbom sun has mi been delemiiu^) 

muat rwnte w, ^umU an amount of heat, that wairr, «iKdi •toura, would bocomo 
as mM m the Uanh‘*t nnfk, and mr atwwphcrrtwviuid b« molvMlnloa Hquidf 
Vet, jwdswJ in the mytderiotw throw, 

an Ita «uur*©, at ih<« rat© of mm «dlaa an hmr ; proaerviug. In iU wonderful 
flight, that prerhMj n lation io Ih# mm, which caima it to rmdve from hi« life- 
liiaplrluf ray* \\» ©tact degmw M hmk. which, twlng »ha»d by eevrf atom ol 
maUer, and every hwm of organie U iagf the memmt wmfed ta 

m mt i iiiile Ift# ijbstl*f*/Sr q/ fJU 







' HAMWilt. 


lifli. Whjf fjk0 lekmli hemme Mi mM» 

grmmidf 

Ml^iifit iiMm of ih^ mriim* opoo » 

IW i|imit«4iiiir fMir({<^i tad iM t*aht^U 

mh^k iiei l»*iPi oniong i^mn. 

' ♦ * 

- IM» ihf axhut tj ikt f.*^mi itihfth i*rrfmm^<uH»r 

$Mm fS# 'AtW mm? 

B«Mns% lidaig' iitttQli iJian IIh» oihm, they nmtim m9t*$ 

'lli«i<«to* t i^rmtmr aixkowK of frktficm t«k«i {»Iimni nptm 
thc^ wcleK. 

I5i>. W ly doet the applmthn f»f yrnw^ or oil prornttii 
fM dmdsfmmd qf heal ia $u‘^faceM that undergo frietwa f 
jB«c!iiiiii0 tlii« irioUlHy of the jHinklo# of fat or oil oniil>l«Mi 

iliim U memfrmljtorer eaeh other, without Uioulomto ili»tartiuio« 
wMeli roftttlU wWn dry And hard i^urfooci movo ttfmn eicli oilifr. 

I<S0, Whai are ike lam that yoomi the rfj/Wwfi qfhmtf 
Thfly ore— 1. Ucmducfioit; 1 Itodialioii; 3. Ooaveciiaii ; 4. He« 
iedioii.* 

%ih7^ WhM m the madt$etion qf heat f 
IRm madueiUm of heat U it* tniaiiml«»ion tliron^ o ^uMmioo« 
llio iNurtklM of wlikdi ore fifed, ettlier by penetrAiing tbooe poidddkM 
and Mnff trotuimittdl fmm one to onotber, or by permiiailnf Uio 
IbocmceAtrolily finoll poreotbot exht men in the donneoi iKKiieo. 

W«iflr hm toeon pmmd tkmmok §old hy prammu W« tnigr, tiMkrwinni, mm* 
pnOm^hmmmaMhmatmom^motmAtiriemMypmmmiait^mMmM bodk*. 

158. W'kat M the radiaiwn qf heat f 
Vm radiadam ^ heed if ilo di0\«dini in imyt ImmImmi imiirfmiMl* 
it* pfeejbe^ im ia tbrown elT in olf dlrijetlwiw Ihum • 
Ifluidnini^ bo4jr« 

12^. Ji f^^iifaded hmd irmmMed If HI# ewrowndktp 
aimmpMfwf 

Hot ImnA Io iif f«Aii% hmn obiit Mly ioamitinMiM 

in iir. tlie tidlllkin nf luil tad %bl k o f^niHar and opidol 
Imt, iadifiitada^ «f Mm lam tbal fovoni ^^'dhetfttnkm of Um 




'AMghi mt irn'-miimm am mm wami m *akim *•»'<»»» 

wtkteli him yiit* 

mo. WkU^tl^emvmiknt^hmtf v 

Th$ A««i< l» iU dktrsimtibii ty tlie wffvesni^ «f the 

|i«rtl<rkit^ df or wnt«r, whicb^ liooamtog hisikted bj conlaot with 
tbe colorllle body, tim by virLm oC th«ir exposvikiii, end pbiee 
to eoldtr leiriick* tiiiit in ihar iom ftorfortn itie $ham office. It i% 
In ftid* tW ron&fydiwe of heat by mot iiijy afonui. « ^ 

• m 

101, Why iimi a tofip lMU mcmd hhwh f ^ 

lieoROao^ bettig ffiied with vmrm air from tbe ktigii, it k %lfrr 

tben tb# niffoiiiidtiig air ufion vbieb it rkea. 

102. Why does it dticend e^fter a time/ 

Ikmvm, h»vjng parUd mfh 0* warmth in iti pmage tlirongb 
the tir, it biw kn^omc relatively beatkr, and tborefore fidls to tbe 
intoond, 

Tbk ramrryamfr af heat thnjogb the Atmf)epbere by tbo itoap- 
bubble deitrly iWM»tra(e«^ the imjvoHftitt law of emreetion. Every 
tAom of warm ak. or of warm water, m it riaee with a glow of lieal 
in Ha etnbfaoe. and diffitsiett that heat to i^iirroundiii^ atoma, iierfonns 
the pari which the »oap-bul>ble has niade familiar to jonr^ cfomprt’' 
betu^. 

163 . What u (h^ rrflectioH qf heat t 

Tbe r^adioh qf heat h the turning back of ita rayi by tuiiaeea 
ii|KMi which they kll; and kin many re*»i>e^ simihir tothe redaction 
of light 

tot Tlwiira to a earliMw aiMl an fiwi with nihmmm to re0«e<wf ixm:, 

tor WHkiti wtt motom Itoil «« at«i tiYtat4« to Rim ** ittor meum w%^^‘ It to 
fbtind tkH nwjtvr, whteh lira nmr tW tnmkt of trwja. or the towa of Mi»rUUt 
•tonw. mrtto brloto ttont wtitoh i« at a iltolanea from tbem, ttioufh tlia auu m^y 
«Ma»iwaalty aiMm liolli. If mkMmmA owNlto i^anatl uimmi kwer wmiv UttUtnr 
lha atni^ togto. toxk otoN»i»<«tlh il will IwtIiawcMl betora toal whirb 

ai:miuiMiii it Btil if we rttfimi %h» tuato rtgm trm a aielal mutoeiv tlw raniH 
It rflfwefto raaf rwrr-lho a»paw4 miow h tie Hint to uwlt, laaflaf tVw nurd 
ataadtoiiMiKiiowa iwra«ald.'.,#ltowif^ wNtob la rwl«iMlh»n 

tma or atotMi*, wtilto il wttli«lat»d«' (ha of Ik* gfrwd laAtr iwiiw. In 
pwmltoi llwowptli » iMa wiiator tWIiff. wltoa UwtaMvw kf dtoito Wwmna 
ttitM* wtHi’^iw ttowMo atw Ii w Wwia Hw WtoW IwfMI af llwJuadwIOiMMi ftMSiiia 

Hwwm wia c«wi^to«to4y4taii^^ tor twaurif aawqr 'k*l0Wf*» dm .apgm a» 
wtUctoitooiiiiwlMi imMIiA aa^ lldto, tonwl ItoMif aa 

X — A . j^ntoa to 

Ilia wad to wam nm uoUi we nwa i a mto erwl itoo ewtoui aWwt of 




' ' M'if‘l|Mir plMi.**^|iHl Tt. 


9$0mtt4limtiMmvm^mmm3it 1*^ toolirvtoifttiiM %b« 

ftvidk f iMi iiii^ir |«ti^ tto hl|l4^f^M m Uk tiM/W of thn gmlre mmM, ht %m 
pemmUd tijfmmmm th«l rMlMlI Hit 11 m it<u«t no ibm 

]l«ie(ilt«iNiilMltlyf feMii 

ncnwir liImM «f ;»fKMr^ Mi»dt tlw ftnd ttamHlWI mliiiii 

HB H tpfitQiieM 1^ M' 4tf Hw brAd'KfeoiM. ^h«re th*^ Unw «r nkAintte w«4i^ 
4 <xiwiiWi IMi * imftiild ifMMv %a fmhm miihmn 

vtlikMt ill oftutmwa iuia4l. «» 

inr% unj ealUd emdmt^n 

BfOfiiiie ibcfi m iWad to ^ffhfd a j^^ituajfr cuMc, 

160 . IF% Are tdker mll^ ^ 

kmi t < * 

Beomt.tliegr le$$ ntadAfv fptrmii Ut pm f<tqf mhr^c, ft»d i« 

jmfviMit it. 



ur. Tin iMWWiMipnifti^ irnrrrtinirrTtt |m A»ttiiA^i» tlhnrtii^ (hthmwkitk 

iftirtiiifliii ^ »*«<. U i«fMM«i«» • mnimi M 

n §Km mSk tSmnim«i J M t mtt Ixti tli* «imnm 4 IM jw p w wi wl tln.lnwfihwM 
ttflllMilttptflitlvtlwibCBllfteftw M«it«il iviilf Ub 

tlM tteJa ftorti. Cl. I wf U B ii i 



vm mwiMom wm. 


t Imiiv 4'«|' n Ifci wtAmtHl ftmA wom^ 

tef tlw lx>rd M fiCttiiipoi«tit v«tffm4iL 

ftwAuttltf k»t bsr fch« frwttwiwteii of oArk, tl)«ir VtlMtsinw. :<ir ^ 

(JmdmOtm ! D wpnmui* ft wotftJ memm «Wflli Imw tU ol 

t^wetm0 busk ib» mttant btut j ih« liiijpk to fltotfttwdi int» k woMlto? liMtift. U» 
rnmak, bktam • ftOft-iw»i4f*»<*f4*r. ftrr«ii4« llMi mapt ik§ ktuf kg .P»»^$viion 
natliftr Oton tlM «f4vto wHkh liold* Uto eifftla. 

168. Wlmi u the tthPorpHcm of heat ^ 

When h«ftt ii •■worW, it k taken ap and reUdncd, |f» kugig ns 
Um> irafKm»diitg temperftturu U equal ia ibat of the abt^orhifig body. 
Hut when the external tempeniturc falbi, the body whkdt Ited 
ftbftorbed the heat tkrm* U % radiation. It Itaa li^ found 
that the rotoun of bodki alTect their powem of absorption and 
radiation. • 

m If, when the fmot^ to «oveft4 with ftnow, |)leti«ft orwoolten cloth, of eaitft] 
ftoil thtokncM. ftfMt differitig only in ccaour. ftTtt likkt upon the fttirUM^ of the 
HMMitw. itcftr to Mu'h other, it wUi be founU tiiftt the relfttion Otogbrnr to temficiW* 
turn wiit be nc foliowB In « (<»« h<>ur» Ux^ black doth wilt hftve dWoWttl «o 
much of th« know iM'nt'ftth it ftn to khik dtvp lwU>w Uiv ftitrfikce ; tih» Uua wiit 
bkv# |>ftw«dl nctftriy tw warm t» the btork i Ihw brvmn wlli hftwe dtokolved lorn «f 
th« know; the m/ tesw thun fit*' brown ; »)i(i tlw tcAito the tenet, or none AtftGI^ 
tNiftitflur rx|M!rtment« iney t>r t tied with n-fereHce to tiw* condmaastti/tt 
kc. Aod it will to' tMiironnh finind thkt the ect^ewr* of ft body mftUrUUhr alilMiv 
(tk power* of kuil of raduitton ^ 

170 lf'4y do dniughti of air ticrep acroge t^rimente 
toward* the fire t 

Heoiuse. no atxincr is fuel liirhOd in a than the 

Nuprrincumbeni air l)ccome« hotter aiul Ughier i it, 

awoeuds, therefore, and cold air rusbaa in to ^ tta Thus we 

hare in point of fact, a local wind i and w« aed i6u^ by uur own 
6r«-side iho (freat law of emtoHion wblclt htgrdam ao groat au 
infittfliica over every part of the glube. 

171. To the cdocfttrtt mlmt, iibtlilin« to t«o fttoapto |c merit ftttn4i<m. to tlto 
touevniol; few itdiiffi ftm fUfftalieft ha aatiito owrtoilty. Kmmh4§t^ 

imfthtoft iw to okttmftto tl»e varM |ibetoriQto«lil^ are hmtrly uMnftminmyat 
luxt to MW. even tn llw $^n*baaimm at thorn great cfttmni 

And momoomim that pmm wUb the Wfttorial world. 

(dtlliti hf hi* ihbsidft, to Ciiiiliitod U of mom at natotto'* 
•priiwiiifti towai ihtodiiiaiaitol:JwaaitoUMto^ 

atoiw»liim,aii4towe«cftoaaf little whkits luw 

•wwe|^torhtofto4iiocd,m cMft laMed In 

I bdr HiMh WO' {HMMiiwe' wpwiiiwl-' hatofft lito .^vliiipfv ’' ^ttoasMtovi' dboaakn ftta aeiitor 
oui timiwiid ttwitaf uito'd ^ nrnmto 

to dii 'ikidtoHif .£^.1^,. .... — 4lA Sa 

mWRffliipOlllH,^ 9mm MfM ISIpwifiP'flliVVrYpI^ pwi WWT9mm ipppa^ 

|.| ' ftt i k 'ttfif' it lim ftjw in 
eweet to ft ptol'ft dmmtu , 





Ip.ir k 

ir Mf w MW' kft* mt tttiiiMHM&^M nm." 


^ ^ mtL 

: .iVSr '' mum 

. «K«r^r / 

1lMiMi««ytt.«l^^ k: Hut ^lba^iJy^ mUdk irtu». im 

<)lNi«rM Im tlk 4f«tAir. k ouM am ilfVlIfk 

173. U 0h»ifUUjf imiMsdf electric fluid T 

iMBMittM Ilia iena jla^ i« tke mo^ tkal <m 

iamd to aiy w w mir idem ethen mmkm^ of iW pAenemem 
eMricflftm Bml of Iki tiatura of «iu*«{>t UutMagli 

oliiorvdl 4fMi^ motliiiig k known. 

174. Wk0t emAeiencee ate ehHric f 

AH oobmtmiooo in naimret. Iron} iho metah to th« ^ame* Bttt 
tkrjr dillS»* rer$ widoljr in Ikelr elartrioil <iita)itieii. 

173, Wkai kpoaitim elect riett^ f 

EIccirSaljr, when it exkti, or i« eldted, in my hodj, to an 
•mount which k im esteem of th« amount iialuntl to that hodj, ic 
cailad pimiiipe (etSM deo riVrooiu). 

173. HFiai $0 i^gmiipa efeefricity f 

Kloelrkdij^ whijh It fikti, or la exeltod, in any body, in at» 
uiuoiBit which is hm thia la iha amoont nattiral to that bo^y* k 
calU mepative (eatM iImi iwtiaona). 

177. WJ^ k ehetrkitg aoMei mho **pUrw9m,'* 

amd oMed aim 

l&mmm aoM |liiloiiN|l^ ha^wa that thara k hni oa# eim^ 
Mekjf^ hnl HmvI k k libit to naktikm of fmmMg' at eiak^ 
whkk thcf iy j fdi dH m and megoAmi «hflt ototfw 

toBm tb# Hkm mm km Afltkitimt wlM %if.immaikmm 


IT!. 


itti tmdkoat ti iil aft fiNont Atmdbw totoii'af a it i Miiia a iiMr 

w pp^ iimpm m\m\ mmemm maw ^mmamam wmtotwPipw nPafliW'PtowaWH 


F^r 



frvttt wJanmiJ* 


ITS. Upon wlal da &e dekrieal ^^kmomom nadwra 
depmdi ^ • • 

tT|^ tendency iddaeirmiijf tn fnd m opdMMimt bdhtmn 
H§pmt$t» and u^ffotive gUUm (aaniiiidagrtlifre to b« but one fluid} i 
or nfion ihn imdmj of vitreous oUctrkitp to $ark not and oonddne 
wttlnwtiioiw eUdrifiig (afsamsiiif that there are two fliteia}. 

IT9. Jfow does the equilibrium of elaetrieitg bea^tM 
disturbed / 

% cUangea in the condition of matter. At fdeotricsty resides in 
all aiibstancei, and is^perSaps, an essential ingredient in 
condition* so every change in the state of matter^vhetlmr fimtn 
heat to cold* or from cold to heat j from a state of rest to that of 
motion j (Voin the solid to the liquid* or the iiertlonii condition, or 
riet rsrsa ; or whether substances combine chetoica%^aiid produeo 
new CKffinpounds- tn every change the tleetrirnl op^ilihrium is 
disfmehtd t and, in pro{K>rtion to the degree of distnrhanco, is tha 
force exertM by electricity to resume its bakni.^ in the scale Ol 
.mtttre. • 

150. How does electrify seek to reyain equilibAumf 

fly passing through sub«itano6s that are fhvonrahle to ifs diflh* 
iioii ; therefore they are called conducting or non^condwe^ff bodies, 
according as they &vour or oppoae the tnnsmMon of Hie irlcctrka! 
coiTtat. 

151 . W hat substances are eonduetars tf electricity f 

Metals, charcoal, animal flnshi, water, vegotahle bodies, anima; 
liodioi, flame, imoke, tnfOitr« dto. 

182 . What suhtmms sn*e mtHmductarsf 

ltosl»olKs,idios|dia^ fltan, iMh, OtaontchotK^ gutta p<wha, 
eai»|diflr» marble, porcdybi, dry giato ind air, fcatoeis, hair, wool, 
silk, |stai,tcimifaimitstoii<M,^T^^ 

00 ^ am aim called ^mdatods. Some d these stthdanoet. as 
dtoll^ Mltoni, ih&, ihengh ncm-coiidiietctts whec 

dhyr. haeamt oondiiwlam'i^^ leeflid 

IWfwihiilajr •mtsaBUnif Iwnb# Biwwsiiiib 



mii wunu* mnr. 


m 


itiMue Mm rf mm tliictMiMvMk 

IlM ijwft ti~ tiiiMi »«iau 


183* mtd ch$mi am^»g ih$ mm 

ht/f4 pn^intitil m£ a» aificirm^ mtd 

mmlf Ji Jbrc^ / 

unto «xclm(M it» dtnseiiv itliovn *n rt^uiml Ut tlm 
m$XMt wldch went UiW&^^dkdr ftuWtiikMW. If 

ft bftr K vrmt ti m **tMrk nf wni, iMridty 

trciftll Im «fiM% 46ir«I<^MMi I IM the exfs, kitt^ & ^trtd 
vroftM fmt |h« dlMlriwaty t«i the havi;! of iha ni fiii m li 

ftocumuktft^ aiMl the e<|mUbnuin be *mdi4ti?l^><l 

184. Wkat u £Ae i# comidefnAh 

fbrmf $0dbi U* equilibrium^ but nmf* tekk itmuhlitq knUei f 

Hie reuhlt in a VH)!etit actum, bi whkh intrns^ heat aj*d liftht 
ftfft 4ei7elo|^i and in the evolutbii of which the elceltb^ fareu 
bicomm tJefendta. 

18$, Whui u the enute of electric gpurks £ 

Thei^eelrle force, pmhig tltroufh a eoiuluctinpr hc^ly to bud ita 
eqmUhrium, k eb<^'hed In tta conrae by ait iiuiiibitor, and emiU a 

■{tftrh. « •« 


taowiae tmi armor ar nra raioa *ut> tita lar^aAfioa at taa 
tttAjuco*h toiaiv. 

ISO. What proimm ihu uk^irk UqUf 

CHtrrenta el ideetrkity fnaa Umarda eadli oUier ahmg wlrea at 
the enda ef whldi i«o ehaanooftt iwntta are phtced. Aa I tig an (iie 
dyueml pdaita In aoMliKrt^ the el^trk «i«iii»ttiiJMkii k 
eotnpkte, and im» liirhl k audited, tmt when Ua«7 are drawn 
btawHi heat and %^t are erelt^ed, 

117. WhiBd U iku mum if liqhimMf t « 

liiflii^iif k the mail d tleetrkut iMut^ Hram the ehuiU, 








TIKI «Kif09 WUt* *■ 


*01^ hm «s«f4t<Ni» te it/ muiio In ill Hi# f tt»» IjM 

«M tby itoiy «lMki« Hm |y«iv«iii«*'-inMUi ffkl. 


IBS. W^kai dettkpei el^irieiky m f , 

Empratfcmi from the etirfhce of the 
tm tn Die attnoepherte vapotir; chemioi! 

MtrfiMie ; iiui tite IHctiofi of voliimea of iif $A|p| 
afratnat etch oUier. ' 

do Ikeie phenomena proitm etocUrw^^f 

Deatutio tK.^ dbtarb the 0 (|uilihHtim of the eledtk for<!e» anH 
prodooi piteUict and nrpathe Htates of elactridtj. 

190. When does lightning oeeur T 

When clouds diaifj^ed with the oppotiie electfieii/ie* «|iprofich, 
the foreet ruKh to each other, and combine in a state <tf e^9ibrittm. 

lOf. doee lightning attend thie rnoeemmd gf ike 

foreee of electricity T 

lienmse t)ic atmosphere, Ikmo^' utuible to convey the g^i^t ohar|pni 
of eleetricity n* liny ruy*h towurds twh other, acts as tm ineulaioP^,: 
and %htnlnf( i« caused by the vwfenre rffhe elcct^/ici^ 
its p(f$mye, , % '' '■ h ’ 

192. Ihe$ lightning ever occur trhen the eonjfl^m^^wer 

is eqml to the force ^ ike electricity t ‘ 

No} dieciridty iNMuas intrhubly, noise)es«)^» ,;|h 
wheaerer ft finds a aaffidi^t uouros of eomdu^ktsu 

193. Why io sdeoirto storms pur^y ihe^'4dr,f 

Bacaaso tlu^ nwtQf# tha sfoitikidmm wbldh is 

easentlai In the saliibriiy iniertaht the 

yasst yf the aim&spksrt, the tt^mmrs 

of the atmoiidim^ and vii|i<Niia« mrhus 

srk<sfothm are Isdieii to tW ' absorbed ; 

i\vpy siso eonirlbiite istPg^\M ' whieb 
Ittipartf to lh« air emelift' isad' 

•Teliw«f%t'^*ftOla sielir^ 
tlh»iia#d«jwso miisfv : 
av« |M. rnsm «|M 'S#!l iMrHlt 
' amb Uirnm* ■ 




mm. ' 

tty- flu pi iy it»« lii.|||| IwMipiiii lltw ^|li» 9 lliil^ 

^ tho <ru^'t Um Iriirffli «MIM 

iM. ‘ • 

Oum .i^grifjy»Syl«rt» «&»»«< r»Mn% jtetwHtMl. mt 
tmmtMMiMK ^tAm pmAl II k §mmAfy 

0tiVpi^^ u Mukit grms 

rurifitj of or lioi^tion. « 

iAm fitfi 

IlMMMimoitM «»yblliiMi i\w &ci llmltlif 

ptv^Mrlkm of in 11 m olmotfl^tio k r^aUf>0 U /A# 4f tuMoivI 

1961 HfllM mm ilo pm^pmim 

II #lfl|9i;4il| power m the netitril!)i«i!mi of potre- 

f«e6Qm» i«i4 tborou^lity eonttimeimgr noxtoas eilt»}«6 xim { 

it i« ilio m^ 9 ^#erlb 3 of oil dudf^riantt 

19! f tl»» diiwniMNtr of m*v^, f iMrUfton In tlw of 4 iiion ttmt ft l« n 9mt» 

ektmimt «U m m m l^'lHOovor ii nuijr Ijo, Inmf mu im i>«* Ototbl tlml It kj>i 

lmtN>rteil pwrl In III* reomwiyof imtur*. Its ah$tnfm hmi Unim omrliwl lijr 
fw^flontlflOraAlrwiKilf inthodl^mrM »nd to ft«4uw«rmr«iitirflmtr«k 

iTUlp«ii*jiO,«H!!i i* U «nw ^tid, dnrin# th« iMi ii'-lt«Mon rlunliirw^ 

tblA the yifMllplilNt of lofiM wUh b«l • rotnftr%»lif* «in««r 7 In 

|M'«it«9»lfoif tiN »|lfliiit m llw roiit^idfm. *11 mi «CM»loi»tia4i of ii«itt»hur (^nilw<4 
tlifft itiMm«iipihttt%'| wmw fMmll ocror* thmiiitli ilm ut pfuMi»k»ru* 

mpmmf tqr Ui« «l(wlr<Htr k*r tti* 

Mwt w' liRr ' if luto r pkm m mM of fliw wntrU 

liMfWVtwti le «lMi«tr loi^iui flicitrle Hervt 4b Mmtlml wfih tltei »tii«U oorom 
fit itM» vMfiltjrer iOfpwwlin^tl It * /mdl «imI tmptmrvm odbttr. 

TIm> ofiiinloKi itfiMH^pbi^ mm tlw rt i rtinttoo of tntotaA* wkI tlwfomlitittioit 
of uwtltrAKettiktt^ fMHbMV Dbiliib liliiolt vtoAmat Ik wImw mMtrr Uh» 
infliitncoof llieOlfaMbiM fitiolto Mtfwt la Im fmatfitfliiil bjr 

wntrr, wWi tfMi*aiil% 'biyriP'blilk tti» TW WHitI rocMt nfylnliMi f«iiii*«ifiiii 
fMim b. ifuil tt It tie iOl^NI I* of vtib Iwnoftmat#. tinl 

ofitiMi tMApiibiir <yf-ib r i ri i k|; --i^ 0m mmfm m mstmu/h tmtk, 

10S. 

BoeAMllMdbiMl^ ^ oir 

li « lliitifiir** oledridNjr If oAcildt hilm" 

^om^mimmLt iiiN k Aww iiijlittii £iKiiift.> ll It omsieid iKir ilNi fliHitiii! H It 
pi«Mb|r liib <M pforo^ 

Inmi wtitiltif iogetkr mA 4#«m tit llto Afok 0f i»i»* 



^ff« wmrn Mamm ftiit tveraf iti» iwafid «ii» 

dark «iil Utiek dmult of ikt •kiei.'* 


Wk^ d 0 differtni chudt hmmm wM (h$ 

$fip04i(§ eleetrieiim t * ^ » • 

WiNm t#0 Mk»i m nitiM te^etSier tiMy 
mm tbi»m pimiimly, and tism o4lier II U v^if 

irobttble that wheai two carrentii of dvf air mm In ^^Ssiniil 
way#,**iia tmilm of ibo two aorfaeca may mAve allciricity, 
Clottda floaiing in iim looaSUy of the excUement would receive tl^ 
electrielty* and thux one cloud may become charged with p4>n(ivt, 
and the other with neffathe, electricity. 

200. W htf do chud9^ when electryied^ mope tomrds each 
other f \ . 

Bceatinc b<xJie» which arc charj^ with the O))poait#ile<dllcitiot 
mttroH each oMijr-™ the clecincilica always wjck to esteh^ah aw 
equilihrtain, and lienee two electrified ctouda would attnidl aaieh 
other. 




, . 


two CMWoa, caAaoan wiTw^f^^ miriva 

mi, l4)l i% U elntrfM-tlitl it 

«c tar, elwrivwl wan iMwlliv* tNaMr. twill nol la alt twtitre^ «im 1 there 
mrniMi M wMh « eaifdttleii at ^ IW'or anaim tieHcd witheal the 

WHfttlileiiBe ot mxMim Mf ae paltm mdim liW«,ir chaidB wereawar. 
aadflMI A iKHtthety Wtwt, Uw aw rimwwt to A wenM Mime the 
MHider nmmlve 'IMthm ; iMit WthaaM » towteeAtt i lMiw wliMnet 

and the two am A m B M nMilttiWIf altiaM 

t i e rt i rti<t|e> »titfW»t etch eliNr.’ II|m ihe tpece eC «ir 

WiMlIm twaietMWiiil'ae iwimtm iMmt WtelatMtimi ma 
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mlmmm mA «Dtl» ta^r 


XSk H^tk^ imer win M« 4«e* 

«eoi oth«rf 

k Ik :io?^*<3<>{idiMr|>Qr ^ ii k lli« 
imm 11# miWt»i|.cw <2^ /Af 4i^iit<N^A#r# 

ii^Ji ocxwtt ^ ^ 

20lf* IF% i&«i ^ fmier^ify Mm<fe0d 
• Bmmm tli» «K{tll$H|liiin of a o^rtaU amouxct of eJectriettjr itaring 
hem reftoi«4 tlw dbii«b« ik^fid of their eloetHrUj, ceihjHie inte 
fwa. 

30A, Whjf doei a ikumderet^rm ic ntitimm emet qfter s 
fia$kmt emi « mart e!iOwtr f 

Bemm liltoii Uto clectrioal excbiuigo# occur otiljr between cloudi^ 
tiio 0 fifiliM»m of tbeir^eleoiridtleii b iOi>n re$k>rcfL 

205. Whjf doe* & ihmdereioi^m ift other time* coHimMfor 
m l&n^ period f 

Beaunie ik* oir m well m tbe ehmdt, k involved in Ui| elect ricat 
distnrbiu^. Sbe air with whtcii a cloud ccHii«f in contact, \mh\^ i 
iHmHX>wln«fior^ wotdd not loeo ita elect rieity by tbo dlsebar^c of 
ilia skmd, btitl would emiiem* to **ppJp tk* etoud with mm 
ekarpetf and tbls repeated cliarging and diicharipng would 
ooutiaiie tBI UkO diflfofcnt etrata of eicited air were biougbt to 
tiMr fiituiit itata. 

200. Dom %Umiig eeer pm JHm the air io ike m th, 
md Jhm tis aarik to ike air f 

Tlmiideiatoriib^ taka plaea betwoen tbo ekuda, or diOiiiwnl 
aiiata of air, Baf loiBMidiinia wImmi dbuda cbarged with an oppcwiio 
eleelikdiy to ibal of Hn «irtib dr of a mountain* approaolt it* a 
diaeliarga takaa idmejim tka dmd to th* eartk, or fhm (kr 
oarth to tk* ofomL 

m. Tkornkiifdllmoi UmmmMrnot &amribamd tlw afr niiiwt la 
tlioiill3r aetoa on. B«t UOktohd daw net uimmI Iba twwaw 

att iMtwril himmi, a a a a ara trma wiiw a la fliwMitalna* hetmt , wt 

mmmrnmmommiimmmUmmfikmatlmait, liWiimlgr wlwwtbffe 
ft a fiwa ammdrntm at tlw tlta Mwt tmvm, tlwl liwrwiHtft ti0kiMM0 te 
m m iak ansm rit^UUav «tfllM» Ww mmh Wtui iinw||' Uaww It niiweiipw 
tUtiaiiw am art aiM/MriiH«w la wady adkn dimm laltaw^ tnlwa 
irtdaBad by tba watUaj ot tlw mil 




. m mtim 


** Yw, W 0#l wU'lriff iiitliww, iw4 ’iwittffwm ilMilMAlMilllMlillUMiM 
mud 4lM0iBftMil 


fos. ir% ifM 

U^Umti^t ■' ‘’',;;!^'!j|i>^'- • • 

flte fWi mA tlia thiiiidsr m mlfy i famll iw i^^ llglti 

imv^ • petoefty Imxttens^ fffMtfr m mm 

%hfla$h wcmid time btibre we Aeor iht tkwmitt^ . v ^ 

309. Bm majf m ih$ lll£i^ IS# 

d^citrk JMkmrge t^hm pUcdf , ^ 

Sound t««vek at the rata c^ m ficai^#* d tm « mioiti* 
tf, therefore, the |>eal of t^nnder ie lieard /eHf* feewlif aRer iW 
ftiwh of lightning, the dkcharge tocAc plioe lAxiet amjifc eC IPhe 
puliie of an adult peraon beat# about iwmw la 0 
guided by the pulae, any peraon may calcttla^ the 
of the atorm:~“ 


2 locate, I a mile. 

3 beats, { of a mile. 

4 beata, 1 mtle 

* 5 beats, lA mile. 

6 beats, H miles. 

7 beats, 1} miles. 

8 beats, 2 milea, &c, 

AttetiUon shouW b© ladd to tJie ddrwium and s/wis^l igf 
and soma modifientlons of tlie ddmilation be wiadft 
Pers(mabatwe<m20imd 40.yem of ag« idionld oofiivii 
atf p»im lo « mdii unto 80, §(0 hmtU, m' p 

210. Whai k fAo awfam ligtining T 

Ll^itmng baa haen prw4 U hm atajek a; S t Qaoii^’i 
Chureb, Lalceiatcr. on tb« let A#^ fWi a toroo equal to 
more than 12,(X>Olmr«a*po#«r* b meeliaiiieal 

eakuhttiofia, is aqnivakni tq lha. one foot 

in a mmole. The Ibito of 

hi ffpial to tbi fiiaiiif ^ %«. Mi Jb# In a nOntito. 

Thb 4i to llm a«M |Mw 

having mfimdttdig 9A tuifhifs 1(10 hdMfMr Mb tho 
oMeRy if iliel^ li ao^lpMir mmm kmi Murf ibi 
enoild ilfli ikm In n mimU^ 
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'# 0# t3m IMiMi «l till 




att. 



t» tit Jk*hm ’^f 



tbnmg’U • iuujr tTtrtoBW, 
<^'.'^<*1^) irterf .'M with SU direct 

4iit«n€\» Q0fi 


V Uid H ditkloi kla tvn 
Ml b Slid i» mtk b 


CKMir#^. 

Ilk 
« Uk 
fir iDOfv 
lti« 

It k Ui^;0m'^ 4l«eiiMl k T«ry inl^iiM^. 

2 m. 00 ''U ihmd^ t 

TbitnAi MAite ^Ahk iuemeds He ru*h of the clwtrical 
ftiild tkroi^ l&o <*ir. 


21B. Wljf do«9 noiee follow the eommotion toiteed hy 

ehcirieUjf/ 

violenre of ilie electric ft>rc<u rast fofife tf oie 
«r» dioiMlj voluintnii of air are rarefied / and mpmrt are 

emukaefSlt and tkroini dowvi tu rata. Thornier i« theroTore catted 

1)7 Dio ttihredid/m *f ilk air aa H colk{M«« mid neeii* to rentore Sta 
oon equilidH^ 

214. Whtk •■ftm ike mrpn^ ehara^ior U the mmde of 
tkuniarf 

lu pefda urn mM ir$am&m In mmutbliMmi Whm 

intomaiitdi in If lllk» or other tltmteii o)4iieta« th« 

rererbmtion or'W.|Wi,k.tM^^ fntfintlir. 

th «7 44 ^ when Ha alarm ia wear, 
and whm tW ' 

They «ni' Dmi IbrM %litiitiif amn 

im ifffkrmi 

21<ll« Wi§ k amaimm wuUim^ hg f 

The iMMm ellhiiiito 

ofilie kottnt Hkikmldmmhmfiwmmmaaaflih 

Mar «t the mmoM of Du iMmpt, madaiit^' Iml « DliiilM 

IMnhoiice of the iDwoop i t«fte 




m 


nm sMtum ww^ 


tlM . wMt $tm mKih mw mg ' 

nuiM tfiwm 

# 

*CHAf IXB* f|« 

210, Wijf M fV iiece$$ary U avoid froMOi^^ to "»Ao 
mtd »irmmi Smn$i^ lightning? ‘ , " ; ■ 

ni»imtMie w»i«r « good condoetoTf n pevwMi ilindiiijg nwur ift, 
Scttig fllM A good eoiidtidor, tniglti determitio tlie d^lnirge^ 

217, Wh^ w ihg fniddle $$ory of a koum ike mfmi pmrU 
to ho im during a% eUctric itormf 

Bocauie lightning aometimet pa*M 0 M upward 'fhm lltf earik ; 
Itenco it in a tniaUken notim of atfety to take retU^ lit a eeliar. In 
initaiieefl where hoiuiea have been slnick with electile^ Ihoin ^ 
earth, the force of the ehock has abated aa the diechHk!% taeeiidad. 

218, Whg M the middle of a room the pikteef 

llecataie it is remored flrom eondveting tuffam, iueh as bright 

mirrofi, boll-wires, walls, cornices, &c. 

210. Whg ie it adoUMe io etand on a tkioh heatih*n^, or 
on a hair Mottrmi f m '' 

Beoanse, being drv, and non-oonductiiig bodies»*1thegr aoal^ 
ifwulaie the iuman and prevent the eleetrieit j |pom ppwlM(|| 
to it. 

220 . Whg U ii dangorove to t^pproaek 
on electric etorm f # 

Bemnse heated air, amdee, vaponr, and aewt ; and 

iho mM grate, fender, fire-irotie, are ait ;|foi|4p£iidi^ and 

mog cmdnet tke Is a jieiwnw slaadSMtg imr ttaai. 

321. Wkg ii it doo/gm^ ike 

pMpgme qf farming dg 

Beeaaae the Iron iKiHi ai4batlh ^:'0hrd condwetum 

to thwiricitg, and may eoavey a eame Ifedlfie melt, 

222* Wkg ikogU o porem rUte^ in o otmioge imiog o 
mi 

fiNanae dkdbMf may ipasa iliwai^'.llMi gUho m hadk af lha 
iiafhige. 



m* Tlw nti» ^wmig I jj iii fff #!^ielii, #likBlik«i«i!fi<it 
hOm m Ttn* *4vkw l^i turn 

gtmn* |h^, 'PM i 1iiifllS|j|gl!lk ^^cotuitfecUttv «Imn» 

iiMM I^' «0t»w «i«rt.rifll^;fJt' to Um gtftwtmt 

flum, t««tii^i|M '1^ FrmHM 

^i0i)t0 ^i|l|pi^^ im «r 1 

wnikmi # tw!»w»ip iMaffeitr iwu i4# |nw< 
€itiipkir, mr^ 1»^, Mill" t Ixt««li4^ mskn «;t.W It ("*M or « 

Um 0 i, t« ^ipio It rni^ I^h tcsttrd nPR mm 

«r thr «A}Mir ^ «n|p|lQilMt tM «l»f»rcrlMW mA hmmrn tmvioi^ 

ughudm no itiyt r* 

wUtioiMi: «vi eonihitiiilj^ MlSlotiuff (ho bKiviiiiitiitf ol 

»»ykitty, i(|| j| g g ig m|^ ^ rmmmU irlOotu if mtmUf 

22i W^hjif «rv atUichtd ti> tall 

mommndai^ f 

BacsiiiMi Ihitf otmmf ibo ckieirkHy of the iir luid doiijb harm- 
kimtjf to the ettrUi. 



a«#ffv«icrr Atro uoifriiin 

co*?>«rw% 


221^. Wh^ dom 00 ^^ form th$ 
hmi rondmimr t 

Ikimam it hie been foniul that etec* 
Irhaijr poffiNkf over e cop{itr enrlbce inei^f 
rawidlff than oiw any ather. 

22Q,^Wky am liyhfmriy eanduc- 
tarn made to project above tke ohjoeU 
they ora imieaM to protect t 

tkmm a n-ae tlunijrlit that by no 
dobig tliiy wOttM meet the elodLridty, 
iia4 attraei it from tke o^eet, IW 
ilii fai Ibittidl to be «ti mv&f $ e eondnctor 
Ite ihjmminieenHnit eSmj^fjr mi a 
kvdl vitb Ibe higbeei |»af t of a bnildhttr 
wonldl be jnet m etTcdUre ^ if it eiMmded 
into the air. It bi. tbcrefeie, tmneemerjr 
lo diiSfiiiw biiildii^ 
bafinfr tong metal fmle;>|m;i««linf bmi 
ilkem. 




411 * turn Bmmm' mmw* 

*'tfc #raci«C4 m Ut«4rr ilM wUuh MimmK ii»4 im ^0 

0ti4$ ttT ^ 


1^27 Wkj/ do ^ /ii« 

* ' • ' 

fiMim eleetrkity fiiet i^oitg ; 

thcritfckre it p&mm Imns^omif ' 1[i 

r^rr^ '■ '■ 

i£2B. Do Ughtning wndmtoro otimoi * 

Tlwydo not aUraet sUeiridig, ike:f 
r^mdtteiioH wUm it lia|!^» to r«Acb tbcjiu attract 

ckclricity than wtttcr*pi^ aitachad to a botmilirAti ^cr. 

220. rrA^ diOuUa Urge hmldingitpooo^elpid^^^^ 


Ikmnm aWtricity may Atriko upon any pari d\0lii^iSidxag. 1| 
h, tbcrofore, proper to have aevera! cmductora* and ii ratoify ihaSr 
brancliea over the aarfai'e of the edifice, iio aa to Ibrm a peHhft 


eptiem «/ roii<fiK^ioa, A ship liaviii|^ ihraa maalOr only OiMf ff 
which vrm protected, had her tuiprotocted fnaat^idiatiafed, iM# 
the protected one rcTnained untoiti^cd. ^ 

200. ehmld the condaefon he eUUehai UMtO 

metal mrk the building f > ;; 

Vkewm the metal pipcft, Ac , mnU aid Ute 'Ateg 

the electricity away, _ ,,', 

201. M"' hg ehmld ike eitH f 

Beeanee th<m the dedddip Ihe eon- 

diMBlm^aiid would Haread^M craiiling 

aahiMi, liba||ood|ta#:^«i||^ 

in ih« earth, or lo eewiir^t^ iMur the 

httfidiniip. 'i'-’' 'VvV" ■’:• ■ 


9X1 b U dttH0mmt ft>, «torf «aw«.c%j H| ifc y T 

' It 4 tag< ni n, j b— w wuii'jMhn > Uwn 

tkt 9mm h»^. l il t rt i ttt l y lMin|,'iaMt. aitlal to gm 

0»w#t » «onc eoiitoctar. 




tBi HBJUM wntt; 


.m- 

UifV|#|} IppMl tiiliijfV 4llf*!^ 

«w mmik xLt^t 

mmr a#t dmtM 



Wli^ la ftaitdl .nm ^ 'tali 

olj(Mtl« f^WplMpw t)4«9s Haitlt «4MI^ 

iittinttii ^vt»ul4 

t h« \nd}‘ Ib lo''iili|f “^^0: -c^dimiA. 

,S3i IFIgl"! mr0r0 

Tbe ati {inoiialiHHy, t«<« mingKiif 

of tli« atii'.i>«i»limv. Ily umm tlw^ 

itiB^ardOd Biilril^ ttift Miagir of ti)er*rWil^ fro*n tbt <H|»ator 
to th€ poiaa. '' 

WImmu U»af oeetir b tKb north . they luno cft)l««l oarvm bormUs t 
irben m Uia aoutlk^ irarorw amtirath. 

235. W^k$i ii iht eume of aer^H^Iilgs, ihooiin^ »/rr<r, 
nmhorie tfoiia#, i 

Yaitoi opttuoiki brro boeii ailvanoiM] rei«]iiH;(lii^ lito or%iii ol 
ibaae bodiM* 

At om Jitiaa wer« btilieTod to proJod«Ki IVoHi voloaiiooi 
in tlb mom, Bui ii has titoro r«c«ntij b^o aitcorbitied tt^i ibo 
itiBttr vokwiioe* war not now In an aoibo itato. 

Hbm sartm llie i^filtiioo tbal Uioy w«r® tggri’afr«ll<mji of motailW 
rstpmm, wliiel^ meetiog in ilia aintoiphera, notiditV iitorn, mA 
fill j jnii aa mA^my imponra aolidify and AmcmL 

AnMIior «|M«I (wldcii appear* katu pnibablo tkan iU latter 
pt>0) b, that aea pbneliit^ fri^|?iieixts, wlikh molr® ia orbit* 
uf ilMsiroimf OiaiottrfAmf fnaotiiifart perbdb abotbof tlieae 
little worlde* aoiiia :lmtmm mUn$^ in tbe eatih^a 

aUiaidioi^entar ouf^ baonmii^ beaiad to hnnliMwity 

by fHetkwi apM aaidiool% 

fctam and fba Mb* or fidl to tint fmad a* aereoliiaa. 

230. iS iko ooaao tf iko Wili*0*»ik0* or 

Jack*&**Lmierm / 

mjr ait tba biitlt of manli ga#, or iifdioiraH 

and vlii«4i ffontaiieo^y tgnlto. 






** AH wi tT n*****^^ ** *•*• wmU and dwdtef* om 4li« «iftl», jisj | 

» tl^fW«k ll((«3^ ITllK 



C Bf li,lf;#yRi^||^^| 

HZ?. Wkat it m^ne^imf 
MapteiUm h 

igr I he dmiltifoti t^rrtnh 

rrtr/Aidr "> 

2iJi. Whatutr^smagneimhaamf /■ 

Megnetie bedkttm thoeelhat' cxhIWt ■ 
ihai Uief Are ender the mfluet]«e of and 

whidi indicate the diri^ton of Utowfet, Or ff 

mmntiic Jhrte. ‘ 'V”'\ir',' 

'■.y_,:'i'sn'i. '- 

What u OtthmlsmT 

OalvAnuim ii» the motion <»f eleelriclfjf *r/>ei> aafttoli andji 

io railed from the name of iin first dmx)vei*er, Oelvaai. 

240. What itt y<ilfaic electricity f 
Voltaic ofedricity i.i the electricity that h de!Vc1o|)ed 
rkcmicai ckanye*^ and 1:1 no called alter Volta, wi 
Uw* tlwory of Oalvani. 

2JIL What are the tl^ei'encen between^ 
frictional electricity ^ VoUmc clcetrieity^ CKc^ 
maynefhm / 

Fricinmal eleetrieity m electiielty' tA<f4 
effbdi of the mo/tW, or the meehimM ii 
Voitaic ^ectfkity ie a 
thn ymdml chanym ilf it 

and loiimiern'^^ 

fillHWM n|Km, 
ftrnimmimm 

iMrtdly HiaaiAMrlla^^ W'"' 

Maymtim k the (rfed-riw^l of it,., alio widar- 

•toad to' tndittde cMrk^y ^ friiwifrikl 

m Hai* 

t« lat litstMlf «i#’'iilit' i*»^,eeh|tMi !*»' eaKrcr, iohI 

AiiMiMllifyMin^i ll■h^l■r^^l^llf n i III mini fih itM III ^-^ Wn'ii fill m i^iil — A — 

• idi^ei' id^iMkdMr* «o4 amm»m to im 




. ■ ■ 

^'"■■■’“'iIbica ^ MUerk 
lint* llitt i^rtn 


W 'IliMIMk ii 




W li^ii 

««iib»*MhUkiii taawk 


tf JlT tt'HM 
• ^Mjovwyvf Hi# teMttf 

■mmImIim. A»Mlt»liMyi^ 

■Sd# iPWWW* MIP WiwiipmIIPNII'H ot 

Jt NHi W * •• tlM i»t»»d IMT 
ittlMItlltKltliK, WtMMMMM 
til» 4 «r 4 f MM 

"ISrSil ftiw mm- «t ^ffibaovMfy Hm tkol tMurawtA lk« Uoiili^ It tvi* 

diiilwii»tiwt lM l t i i t tth »< Mit iw ttlMw Mlnii«toretitt»i^ 
diiA tlHlWb H HNi Hit |KW«v «rf * iailt Miif 

if ItM wwlukaC «n ififltOl* tt If tfUMlIi U tmi 


iImumnNL 


4iwf, tWH* MMHBillfft IlM iHtlMtl lHll4 tVMttMHflltto 

MrUMftSI IHfiiiiitMMVMMl U pmvM ttn MHOMtlkM In rnm^mml, 
mAU^mrntw im ilf ^ 

tm Vm wmrnmMikmm . tf ^UmirM^ vitw 

ii ii» MHffpt * |ii; fffttlly WtliMi mmIIm* 

tiMl HlflUi i|#nii » 

i(iiiiitt !#■* j# m mnmmm mm SMmmw 

hmm MwlUb 

llwtJHiif# ft ||i gii| vHb Mm mm t md urn 

ar« tiM #l*#r iMiivMfKii 1^ 

aHmA mSig APUi' mwiv* flMMiii,^ tov«l tall 

taawiaiiMfc^ «*# Imtafifljr niMlMtfMbA 

tlMllia«l|Na#l f H» i ^ W j i* AlMifaA. af aA MwiMMtett forw, 

affiik tin* wMiiMPpi,W 

Mm iwl i iiH ii M ' iHiflt iMf tff li ii ar Mwt ilM<awtMaf 

af Mm immImimiM Ipf MMMAmhm af ptww la , latlil^ Ma 

I ff iMaMIAat atalllMM* 

la IlMiaMai MigMafaHi mM IImi anMkinaaw m twtv allfMaia af Oautaaiaiiaa Im 

iMHiSSviSk ^SSS ^Mwlt sitaiA iiMir '' 9^ ii% iilttii||idi^f9 

9m ^imgSm ^ ^ pmm ^ 

^tMiMlMIM^^>^iLiaMaiiittiaaaMdai1M IMa 




mA oTti aMHilli bra*i« «ii4wi4«r 
ww iwriii. 


<MNiiWNm.«nA9HM Mtlil9 teiMtiltiiwwitanii 

IV AbMrratton thM Mrlottgr iwMiikitt ^ «ollci|M«v 

Im IgirtMMl. 

la wItJcli. iMi cuMuiiiMi 0t' wtt$imih4AM. ‘AtmthA 

wiro. to* itiMMntM tlM^ iMchtr tbv^ Imlitf 

h* ***ii/'*"*"*^ whtmn ^ ^ abniilfi ftW 

moftmittto of o mjtfiitttlo neodlo). tho tUxMe if Mlfi to d»!®»er 

wluiMnraff »iciM«!« of totfMvtftneo li« Mret to eonvmy. «*litni» 

in mn infUutit luiKbt <|«|)riv« man of lifb» U lubduadl liy ldiai^4iMl~in»kdo the 
oMforil lacwietigor «f his wlfl 1 


2i7. I?" Ay doe* th%magnetie needle (Ihe' noAdte of the 
nmmer^* compaM9) point toward* the north T 

Tlie eavite is U4)i understood ; but it is be)!dV€il 
oWcificity »r« alwt\>'« possinK through U&e earth aurui^ 
these ehjctrieal currents origmatc in the daitp hmting qf i^wea^ 
Ajr the tun** rajj/t^ in the direction of cast to west. 

ll Ihh aireadjr been cxplainod, that any variation of tempep^llil^ 
dorelopes a inimnt of electricity in the bodies t^ ll^ 

ohango, (178.) 

UB If a hollow |»p«r |Htted 

with a revolving cM^|mw snpi^j|l^ a enr- 
rotit of electrify bo itrrough 

tho vriro; a faSe brj i MM i^ 
nofsUit being iMroamjlRH umm* 
tMr itt the di»ecijy o|Bp potos of tM 
gkSio, the patirtsj nip i itt lB aeauo^iig 
Ibo dtfwMRAAiDii of dilMpi^Pf^ to ih« «iur« 
rom or eieeiric^* lili mttib«attm) i» 

or anil Iho teiwh 

em^ rn 'tho iMgaistl^ wwdjo to potiH to 
jp^,;pp«|tl;/1i|ieii tbo oarthli 'olodelet 
kondlititflidi by' oxrni* 
tt«tlltkeeee»^flierelbro« 
tM-kk rpansia I«iv the aocNilo iwlntato 
Hw uof^ ttythal tho otuvenk of otoo> 
tikllybaislnf HHrougli tho earth's snr- 
iSMk 0ns lo nsfHislik' boffin that' are 
ftse to w*tt% to airtaaii 

ftwiikityM lb lbs 'jWliii'tr ihabn*^ 
aaSI''’iB!aih wiiiiassf MmssoiIIil' SoliHlar 

■WM»'.8 — Iim « w wmn. MHw liwdnHMn.' 





*** CiMllil 4l|SIW0 pfty gQ^ D||r f »m 

’240. PTfy m» ^ mmHU hi 

^ itfimit t 

itiitSk If mhat tib* 

mt kl!«iisiM^ of 'tlit 

the th« ciii]Teti||i^^ 

um to it. h otM ik 

5 ' {;" ^ '; llsfe of lufitkiiir , 

2S0. thi* d^fl&atim of th rnudlf he ih 

eommuniM^ ^d9fr&jpik^ '' | 

It ii onijr ticmiMry to ngn-e to the meAnhff* of a cHirUlii *ri 
ei^naU maidil % tlio moveioent* of the iummIU* and then any kind 
of bfomatkMi tnipr bo oonreyed by it. 



A. rk B. 


IBi. Lift f^. A tapMHl aiaaifM^ timvty »u»tKa)4«it. «*«<! b)Utu*i»«od 
<»nl;r tfjr tl»t iM^%4aca«W^ vbleli 4«l«n»iln«» it* dimtlon. arMi otim ti fo 
{M»iiiitv«iMiwitlblaiiaH^orktlM»#r«e^ iMBrapro* 

mn% tlia«uiMi iM«dW»li<ilbil It ba tmiAofiikMMl tlial « etimul ut 1% 

IwuMiof ihroKiiiti • fliGill ofviioaortwiadifai tbo fVaiiso ttfioii wMi tiM» nMrfkilR 
i ilm nmSl0 Umm fmk Ha amtowa dlmeifiMi, Mid orwwifiia Uailf «/ 
n0Mi if 4 s(^ fa ikf emrr^mi gmmine {A/vu0k (ks 

2 ;> 2 . Whfdm 010 M 0j if0f hm iUmikf tmm ftmm mdk lf» 
«iV#» if»il 0^dmsi tkg smslt jpm on oHlor ffWo fif $i f 

wbSIo wofleSiif t ^ ^ wider the lofttiofioo of artlioiat 
•kckkHjr} il Inrwt fftm loll io f%lit, or heom t%bt to Ml, or 
aoffittiiiiii % 0i0t0' of f«il» m «bedi<moo to IM iMiifOr Ibo hmm 
or the iwififtiiiiiHi of tbo oioctmA} ciiiTfiito, irliM* oio liMlff Hilt 
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TBl WHY. 


••Whutis wMt tHcm wb<Mi I kid llio foundAtiout of thu cwrtlif diMlfev 
ttioii hMt undemUndlni?. 

control of ife person wko vforki its ieleffre^h^ 
Alta who bus the povtei^of instantly tuming^oii, 
or oflT, rovorning, modifying, or fttrengtheniitg tbe 
amanU, by the aid of an ingatiioiiii maehbe. 

263. Wlf^ does the fele^pMe need^ rest 
in a tertieal posifioHy tvhen U$ natural ien- 
dmcy is to point to the north ? 

IIccAUMO, M the upright poaition i« iho beat ft>r 
telegraphic purposes, a alight proponderAiiee of 
weight §1 given to the south pole of the needle, 
and this causes it to lie in a vertiod plaiie. 

254. Whence is the eleoiricitp derived 
which is directed ali>n^ ike wires f 
It is derived from what are termed haiieritSt in 
which a powerful chemical excitement is kepi up 
by m<*atiia of zinc and copper plates immersed nr 
trouglis where they are submitted to the cosPasive iwtioH ot 
diluted sulphuric acid. It is therefore electricity egofudtl hp 
ckemii al action. (See 2-trh) 

255. How is the eleciricitif directed from ^k0 haitery to 
the wires t 

1 t’'^ ' 

Simply by connecting, by ilm aid of the telegdephu|tnach!nc, the 
ends of f Ac teUgmph wires with the ends (f wims diflssinumcatin^r 
with the hiittery. 

250. Why docs eketricify dart olmy the trires mme- 
dmt-ely the eoniact is made f 

Ilwusc the electricity evolved ivi the hatter)' seeks to escape, and 
tJie lYiomeni a ctf^dsetiny medium w proentetl to it, it flies off with 
ineoiH'idvAble rapidity along the aurfaoe of the oonductor. 

2S7. What hmrnes tf the electrmty that passes ahny the 
wwmf 

Vhirow a wire lnirtnA or tcrmhtalea, It is aonnected iptffA tAs 
sarfA, by beii^ ittaelied to a Idodt of laetal, vhkdi it bittM is 
the iMirlb. 




till IISA«t»K 


U 


* .Ml Ml tl«ii ihiNNMt; If Dxm Irn wfir «»f bMn 

IIm il r 


Mu. Wnat the rfoc-^s ;ViV(** ithr:i ii U 

tie tmHh t • 

It pmwm iltvwtgll' tW mik m n44m)ta^'t^Us>K it J^«ii«ti»i •I’nng 
the wire, «iMt SM N,^ wiwitlii}* 

llw dbMee fan Pii« t«U« r,f (fM*« Uioa^)k,Mi, ^ ;?Vf r/r. /nV rtfW# 
nwli’iiif* rHv^r ,» ihn ririti^'iSw i;*rtli ii« 

aritl m r.k^iy 'tti It wmifal itur^ toonts ivm* ^. wir»'* fiAnTdowf, 

mn^iici ii Mk 

TJw ©filof |Im» Mttwy ftwtt wKvh Ii WH«iJi I4$t 

p*ti<9, iM4 il iflliih it rriucuv ii c41«h: \h» ; a^i. 

259. VThti petuit*$ m tSf i^lm^ ik$ ttirm f 

It aU ike ^eedUn U> tiwr U4itj)|rt^ph*4tttlii ttwii 

am eoniicdtcd nrilli the i^ltHiric < then in aiiion, 

209. IF% dc the need hi mmefimei turn to the rvjht, 
mtd at othrn to the hft f 

the wha t4le4rrttj*lij^ the ba» the power 

i>i cwimjctinj^' the wiir# with ^'ithrr the nf^aiim or llie paritin 
rniTOiis. chuTige <»f the current rrrrrwfir the ptmtkm nf tki 

mmiht Ind lhu.« ft numlier uf movetactita, which c»« !>• 

armnged into h»ve l*ecn ohtftincdi. 

201 V What ii the rrhdft/ of eheirmt^ when tkm trmi^ 
mi tied ? 

U b ai!ciftl»t«4 that if a perfcii ayatew of win;# omM he pr<nri*|i4, 
ft deapfttcH tnifht he aeut manp time* t^mnd the amrld dmrim§ 
two heati II dork, 

202. iriy ftrir iks whm impended ii/Km pmfi f 

llftcaiuie they »r* thereto inoUted from critMSwding Wiftt, which 
we«iM bear the tUdHciip wcNorjf, ft»4 dettroy tW dfeiei of tlie 
tchfip^pk 

203. Wkp am *hi rnkfi tU the potta pmad through htlUt 

noU of or phm f 

Ilcc»«*»et hdittf bodkii* while they h<4<l thi 

wins Urmly h» tWir pfawet, prevwt the eketficky feam pmdag 
tk 'rrnph iki mmd f thf pmti to the eartk. 





THE BEASOjr WUT. 


m 

• 

•* WliBWHifK;?! ijr« tte fw'iiulatitmit tlicroof fa«k*n«*i? »r wlko laid tiMS> coHrner* 
jtUMxs ttimofr—ioB ixxritt. 

2(>k JVli/ mr^virn thul areVaid down pn dot ground^ or 
ili rough wafer, coated with gni/a jwroka ? 

pcfrcha, in a non-conductor^ an<l prevents *h' 
elecfridty from passinj^ into the eartli or the waiter 


CHAPTER XI. 

IV hat u aftraetion ? 

Attrnrtjrm U the tciuleifry of l>v>/lie)S to draw near to each other. 
It U raUeil attraction, from two Latin words drawing 

(trdn^ 

liofc tnaoif liudtn of ntt •^action are there f 
Then' art* five priiu ijnd kinds oi attraction : — 

L Tlie attnu'litm id graviiidioa. 

*i The attnaiion of t'^dunion. 

.‘i. 'Htf* attrftetiiHi id chemicat ajhaitg, 

I. The ottnu'ti ei of rlcririritg ami (if magnefigm, '*** • 

M. And rapittarg at tract ion. , 

1 * 07 , IVhg do (di hodien heavier than the air fall (0 ihti 
titrfh t 

lk<'an'*i'‘, they nff> inflnenwl by the attraction f>f gjAnitatiurnf by 
whifh idi are drawn towarxls the centre oj themlfiik, 

lIGS. IVhg Jo hodie$ lighter than the. air agiAi ? 

Ik'vaoM'' the air, a dfOH'r (ftelatr of attraction^ 

am! in doing so digpf.ur^ lighter !hM interfere wish i‘« 

gmvitation- 

201)* IV hg Jo jfragin^Jit» o^f tta, and hithMcs afloat toif vpon 
the irurfiice of tea. draw taward.^ each other,, a$id attack them* 
mhen to the ^ide« of the cup f 

hntWQM Uwy aw by tiic attra^Uon of cohmion, 

QArPum - it-w ncx *ft MWabj* t{W»tt»er 




TliU MKASaSSr 


SI 

•• that hU vftrk, arbU'h ua'h Wln'M. Kv^ry mjM> 

ntJ^V R’ft« m«j tieJiwW U «f»r off. ?*!xiv|, 

* • * 

27(1 :mU a droji wafer ^poa fkr of 4 knife 

Uare a dark f * 

this ine knift^ aHmrh c-rk^ien nf ike 

by ekemH*itl 4Mid Hie twi> mfMtuuxn feifi n tfjin voniio^ 

lif oxkk if trpB. ' ^ 

..ftfrai'tteft Wtw'?f>u ihr-^nffU wtiku limit mciv 

27 1 chiitir tmiun $otn kmes knranL eaek oihvr 

from oppmtr dire^^ikais / and 

272. di} lipht pttrfirir-i of m i,irr aitach thmuthh ^ 

fo mHtViiiij tvajt^ escifni ^yfirfion / 

Ik ‘CUSJtvc tlu*)' an? Inovtd by tk.; />/ dtrfrinfj/, 

27‘i fl* lip will a toiref thf^ covnrr tf ivkich in iiipp d in 
umfe}\ Irrame urt far ahavr {he water / 

lkvraii«e a water ia coi3ve\i‘<l u|i tbrou^'h Ihe i»>\v* k by t opittofy 
a**rivfH»ii. Tb*' ubmifi <4* tbt? wutor are aUraetvHl by ib« thixad/* 
i^r / tuncrl^^wX drawn up ud<» the small spares hetweru (hr 
I i •‘tad*. * ' 

|^»74fk»rf --mK'mbUnjR y haSr. invMnn dianjvnT. ■ 

27 1, U'lip da »mv.il khlirs Jlaalitty upon U’afrr rmn'r 
ionmnk hr per mei f 

Ik?^»ty^s till! ittrJiieiire ^ hrpe h<dy i» greater than that 

of a small one. An atom uf matter has inhirejit |M>wer <>l 

attraetion, it f^,4iowf that a hrye apprryation of pa Hides inujit 
attrjMi. in prfj»jjf>HsiW!t to the namticr of ihaH) itartirbjjo. 

,_/275, W kp da chads pnih^r aromul moi*o(uin tops f 

lUsL-mum ihity «Wf attrmded hy the muuntmn*. 

27(1 Why imuhl a ffierc of had (ted fo a striny^ and hi 
dowH fr&m a ckarck m*rrph, incitnr a lifthjhon the prrpm- 
dicahr towards (he ckmrch T 

th« immms of siom of which ib« ch^weli ii Wit wtml4 
atttfimei tka (md^ ^ 




THU SiUSOX WHIT. 


$i 

** Wkt tiMMtfktrvii lUf; w»ier% In Ui^ liotlow of hl» twadt lual atelCMl 4aittl 
Willi IM *»*d mii 4 f*r«lietMl«Hi the dtud of ttw mrth in ft nWiftiMirir. 
ftful tint wioanuhii in «»*«». wid the hllU in ft b«l«nccr— IwiAH ¥f 

• * • 

277, Jfow cm man mi^k the earth J 

Hy oluMfTvin^ what in called the d^jfeclion of giwall bodiee when 
mthtn gimn ^istancet of larger hodiei, the degree of 
attraction exerriwd hg the large hodg upon the smaller one 
Ijccoiiu * known. The ottraetiim of the large hodg exercised over 
hodg i« an op]KMiiiig influence, acting against tke earth's 
attrarfioH of (he small body, which in drawn out of its course ; it 
CiiimtitutcM n natural halanct hetween the influence of the earth 
and anatherhf/dgt acting in opposition to it. Founded u{Mm these, 
and some t»t!ier data, man can we4rh the earth, and give a morally 
( vrtain rcj ult ! • 

/if/cr/oiM-thc ftct of lurniag «dd«, 

27 H. /iota can man ireigh (he planets f 

The plane! i JicrciHe as ( crtain an iullueiRH; upon each other as do 
iteo pitfrs of fcmd floating upon a basin of water. As the 
plane! }trv Inxlies lly thr<»U|fh their prescrrilajd orbits, and approach 
tiflnrer to, or travel further ft'Om, each other, they are observed to 
deviate flora that eonnw! which they must have pupwicr) hut for tha 
t«rmore or the decrease of some influence of ahtsra^ion, By 
inftkiuir uh^ervntions at various times, and by comparing a nmp^ljmr 
of retutU, it is jvossible to weigh ang jdanetarg In/dg, hotCemsf'^cest^ 
or however distant. \ 

279, Ilow can man mrmurr the distances of ^^ piasasijk / 

By imihln^ observations at different seasons when 

tilt tartli is in opposite pmtions in her orbit ; reiH)rdin^ 

by instrmmevUs ronstrm'tmi mth tks grttiiesi n^ig^ the angle of 
sight at which the planetary Uh\^ b vieW44; by *w>tici«g, alto, the 
ntriom erlipscs^ md cstimatingr how limg (he first light after an 
relipm kat emsed reaehti the eai-th^ it w jioftsible to ustiinate the 
distamres of luMivenly bc!dit«» m matter how Jkr in (As degdhs of 
ike nnimrse (Asm orbs mag be* 

280 * What are (h pgmims famskd t^pon miimafrs 
•^rspmtmg the magnitude of the sun / >* 

ThfH immint oi the f««t i« 77OJSf(0 giwgriiiliii^ rniita, or } 12 
limtt froater Him iha dkfiiei<ir of iht ««rtb ; iu mdnmc it 
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* iUi£iat4 mAknm am m • itinp a iumI m Hit iMMtB 

4 utft of IKj l»aktM»: iMhoiii* km laW«th u{> ih» a my iiUW 

iKAtaK X1L 


• * • 

1,407,124 iintes that of tite cortimmi timei |proit4r Umo all 

i^getksrt ika%M** If freiH<i>r ilijut Iho 

earth; a»i4l 733 titaaa lhau tJbtat.of idl ty A 

ii»gk mm Hi iurfiuii Im \mn ctetuMioll to ovet 

77,010 tnikf tndtettlir, a dusitt bera eniiioatod 

to i»du% m wtm of 3, 730, (MX) ^ ^ 

^ • 2BI. W'hkU i$ ika of iht mr/h / 

The earth hm a drcuw^hvfyt^ of 2’\0fX> milaf, luwl w fflidiatidi 
ro l/2d3,lO5.<l7O,OOO,0Kn0)a.0X^C^ iom, 

2 S 2 * W^Aai i§ tin »p 0 i^r frami^ of a f 

It k itf Wfi%ht etilmatid r^latitftij^ to f4# mif/kh ef of Aar 
Ifodim^ 

SS3. Whai i 0 l 0 rmitm tA4f Jorce tilth wkkh hodim fail t& 
the earth t 

Oenmlly their tfedfie jrrwei/j', which k propoitiogiiitd 

to tiff dcnKTll} , 0 # c&mpaetee** ihr atims ol whicli tijcy are 

2^4. If Ay dam m feather fitt to the earth more ^radmalUf 
thm a Miitmj f 

the apeelfie prmdip of the feather and oi the fhillliig k 
rtlatim to tM ff the «#>, the medium throuiifh which the feather 
and file ahilhng paia* If there were m air, a thilfing and a feather 
dtopiied at the iaine tinift frotn a heiiiht ef forty mitoi maid rmek 
ike mrlk ai the mme'mmmU* 

235- ITAif 'Mr rejmhimf 

Eefuleion k that pro|ierty h> matter by which it mpiii or fomdm 
from, Ikiae kMm for whkh it hao no aUraetim or i#»%« 

2811, Why dm de^^firm into remni drop$ upaa ike imm 
tf fhmUf 

Becaaae il mpdr ika air, md the eeAffaaort ^ lie laaoet «|wi 
wMeh II fwata, Beomae. ako, iU own partfoke oaiero. 
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THK KKArntfi \sin-. 


** futt H wriitf^K Ky<' hath not *e©n, «or f*»r hMird, imJthor have entered 
rnn» U*** h* »ri of man, the th{o#!pi whioh God bath j)rerMiml for them 
that Jo v« him."-' I. ColitJtTii. n. 

;N 7 , fr/' V </<> 0 / water rollj)ver dmty suifaee^ f 

IkH iiuH? they repel the particles of dust ; and aUo because* their 
own jjarticles have a nHonger attraction for each other thaii for 
the partk'leji of dust. 

IV hp Joef a needle Jloat whmt carefidl^ hideapon the 
Burface of water f 

UecauM! iht needle and tha water mutually repel each other. 

liHlf IfViy dors water, when dropped upon hoi iron^ move 
alout in Ofjitated yhjh^Jrs 

Ik'raiJae the tnhrir repeln the partirles of the water. 

2fH). IV hy does oil float upon the surface of water ? 

lk‘nt«M', htftl<lei« In'inj; hjHH ially li^htt r than water, t|i|i|gp|||^cl^ 
of ih*' t.n nnd water mufuafli; r»pff carh 


CHAPTEK XII. 

2in . JVhitt in the atmosphere f 

The atmoxphrre \% tin* trajifptnvrjt and cla^stk body of mixed 
Ifftaoi and vajwurH which «<«r jrlobe, ami which derives \\» 

nante frotu (hvel; wor<l«, signifyinif sphere ol vapour. 

2t>2. To what heifit does the atmosphere extend ? 

It h CHtiinatvd io extend tn from/er/v to ff!y miles alxJYC \lm 
iurfat’c of the earth. 

2lTt. IT^hu M // sHppu^rd t'mt the afmosphtfxt dots not 
extend beyond that height ? 

Iht’imse it is found. In esj»cnmenl mH nljservatiori/ tlait the air 
bcconic ** dense \n to it-^ altitude from th# Wlh*» 

Ttic s»’nulnal derreose of iitm<kspheric density cthierred m 
a^vendinj,*: n rnnuntnin, or in a Iwilhxw, snpjdte# rnffioiefit data to 
infcaWe it* to ealcwhtte iht* hth^rht at which the atim^plwapc would 
jmdwilily altxfytiher caut. 
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"I iimfiiim m m% im>I w uixwMiUjr; m %ti! 1« m m , tiuil 
CoJtt«Tif. i*. 


2ii4. I.? ik4 mmmd prtmitte M ikm 

€»r(h]9 f • 

Ttk; preMn’re of the »tino«|j|»er« at th«^ :.?itvVe 

pQUMd$ etery «q^uire im‘ht>f Kurf^ot*. to timt ih“ 

^^olcriut of air, cxU”n«Jt,ijf 6% imi<^s ov»rr u um h of ilu* wArll*^ 

pr^Rsw iipnn that '♦*^|na)Y imh a *hiwv 

poithih. 

295. Is ifka/ /l«r of dr^ or ? 

Thai i;*» th-f* of ;dr at wtiat ?«> /■alkNl (ho 

/H'rt, it i» fVilly t'hiir^:?dl watertt 

29<i. W H thtt pt\*o<ii tion of traf<'ty t\^jHi\ir in th>t 
aiiiw^phrre T 

The proportion varlxt. tCvoiK*riitiiiu i> not a r ’hull 

of ftc^hknt; it Rvmi* an e»tuhh hni A?ir thuli thr air h 1 oil 
corij^tanily ahsorh loi/vwr until it ha« rmhc*.! iho rotJAiiumn thnt it 
run hoW. Kxjx'jimrntw lifiAr !»rrn (rirtl, in ahirh ^iry aii has U‘« »i 
pritH»*vl upon tlj^igjirfari’ of Viator with p^rrat throi*, hut vo dtyrrr <7 
po^sxurt rtf v7^ j^yif rent thrf>'rniiifion af vapitur. 

297 . IV hat is the fufol anofUfif of otmof^jihfrir jftYifsuf'r 
the eor{h*s surface/ 

Tlj<? iota! amonni of atnrwphrrir }>rr^i»«rr on t hr rmrlliV iturfwr. at 
l">U,w. tothr ^<5jUftre inrh, anr*nnU to 3 2/> f2 //<» J, ^ Vt )(;>/>»<>/ ^7 ilu«. 
Tht’« j>r<!AJ*nrt' b to that of a ftlolw of Iriul of fo's-ty rnttn in 

fiia meter* 

298. }Vhal is (he prmmre of (he aimoeyhrre upon (he 
human hoip f 

Estiinatinj? th# a«rfa<'« of miinV Iwwly to hr tffmtrr 

/r*'/, h© , iitstiMM in »l n ;v>#phirrkt pr©af^iir© of .'<2/147)9,^.. or nearly 
faurtem iams md a haf The mrnr wriufkai tf trei^jh*, flr{»io|f 
ont of tin* change# it) the «(late of the »im<Mphere, may amount to 
a» much m a fan and a'haff, 

209. Whp does man ml feel thin prcMsuce f 

BecMiinie the difflWkm of air which, sM.n'n^un.dmp him m ersry 
dtrendtmt and acting optm llie iniernrl m well m the ejttermai 
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turn umkmH wmt. 


-Amrih^. flwifiKlti mU» Oods hli >»*• 

b itt tlie elftitdjL’^--FiAXM ithl 


of liMI boJy, «nd plobftbyr twrr&unding w«5y atom ^ hi§ 
fhtm, fiftabliiiliei an oquiUlmum, in w»ch every degree of pwmnre 
■wnffratU aad ta-ftoini 

An/ /> weight of air relative to that of mater f 

A ciibtr A)«>t of air wetghfl only 5^ gmiiis, a little roora than an 
'^nW^e* a cubic fwd of water weigHs one thouMand ouncet. 

;J0L What is the great est height in the atmosphere tvhUth 
ting humim hring has terr reached? 

M. (luy Lus«ac, in the year 1804, ascended to the height of 
iVet. • 


vie, A* mi of lfi,(*oo fopt til** Air b iiidfcated by th« baroracler to be 

t’liy iialfiu tlrunfim At 1 he thecAilk Autim tba deoeUlM of Ibe 

fctoKiAphfrs' di'waiM' in A Irit-Al tb« tiofwdty wUi be reduced 

•i-nr/ourf/* At li»p h«i}?hi of M.Wi t <»% ; tud to ems-eighih At M.aOe fboU Tba 
•irc< uof thr t]orrf'A»iiiK detetity of thf^t itmuitphere are, thet the 4^ 

h^fkt ami tn-un/i orr dimtMiMh4id, and th^ temfieruiurt is lotL’ffretl, renkont erliA 
ii4vn iTAtclK'd A vi'rry Itifcb oh’-i-Aiion, Atate timt the wly tbrnn tj6|an to 
tt'wmmri tl'® ApiK ArAuro of dafkiiow*; and ll»»‘ro cawi be ua douirt ihAt,{f U ir<m» 
jiOH-tjhSo «(> roA^ h An Altitudv< of iWiiMO fifty t’> t^Sxty miieA, tlmj;;*. <^uld tK»|Nl^/br€ 
tifcAowf/4 Mr #jm’r rayf migM (k pourinff through UarJtmsdsfiOee 
l<> jhumHiiAte (ho Atmmphnro. I'lmn lh<’ mita'jnt of Hoiu iriAiiCf>:.be rr{X>rtof 

.1 At A Abort UiAi Ain^ ran scxtrrt-h hutrd. fThen (Jay Lueaae reaebed 
tU» Ix'ijitht of fivl, ho brraihotl with yroal |»Ain At»d dibUniity, lutd felt 

ihHtrrANtnr iirnAAtiony in hb i'ranit. as tiontfU thry were to hUTst . (Jpoa 

hii;h tAbh-iiukdi# of K‘ru, ilu< htvo (>r I>f. Jschudii cricked;, biood 
flovnfnli from hv* ryclidA. 


JUKJ. irhilt i$ a vacuum? 


'r' 


, A vincnutii is » space detmd </ matter, Ti*e term in geneniHy 
applied to tluwm insUucci in which bir m drawn toam within an 
air- 1 (gilt vessel. 


fJOl. Is it pos$ii4e (ofmu a perfect meumm? 

U i» proktbly impassthk U do #a, #v«n with the mo«t fxiwcrful 
instriJMicnte— fkmtc porikm of wr wnald rem.ain, but in to thin * 
firm tlmt it winiltl 1>« impertfptihh, 

305, Why does the deprtMvim of a pump handle mme the 
mder to fom ? 

Ilimim the putting dciwn of the handle lifts up tht pMm with 
Ihc mlm thmhy ti^ndin^ tu nrudis^^e t fantum | hut tii 





TUI mu*. 


** •if'O iiiitw ^ Lora ihm ttharf «lii» unto Hk i w«Mrval|!> l».<s t4»r<l to t4« 
> 4 :iuii 3 r «4 %x*%. 

prr*su^ye qf i%« jftV upoti i« (ht pmmp^ 

#trtT«» tootv w»t<tr up into^'ito iwt w|-v»*e a iKn'm:m wtHtW oilier- 
nbie be tonufldl, TImst^ w!ier. tin* {•* and Um^ ptfltoi 

f^KTcd liofnjwranli, ik$ Bii<! tb* mtMv lUrotij^'b. 

Tlim^ b « ftCNB<m4 rulve I'jcker tbe ivI's.h witii Mve 

t^)wnwi*dl movo»n,t'it, to j- 1r*sn n.sUnff f^rl- 

« 

3CMii, Ihw hi^k iriY/ aimmphrnt' inr/ri n» 

^ the }H>t« pttmp f 

ft will raine w'ater to ant elevation n( kIvu^' i(« k*V(?i, 

Ji07. will ii rffh/t imttr fo an tifrahon af thh\if 
frH. 

Ileonw* ti volumii of water i.l ihittjjtJeH hi<jk, nearly 
tiro w«%l»t of a w/mw*i of airoi i‘f|ual ,<nrfjWT, rjit fubfifj U (k^ 
vhate k«'ojh( <fihe ttittioitplri r, Wlu’fi, tlitovfurtv Wiit.T is» rlevatnl 
to thif lieijflit ol thirty fret, tju* J'f»vver of the ptuop i' eiYri hlrtl, ti* 
thr aif fincy*^ kafancf na h '»//rr. 

IIO'H. Tlaxv is if/i/er ro/V'Y fo a piratrr tln^aftan t^ltra it U 
rcf^mirnl f * 

Ily meehs'iniml fontriiamri*, hy whirh the wfitct- U to a 
rlevatioa. 

JKK)* iltfe# umter rtnt through the heat Uthf* ralM a 

f ’ m 

lht««is tbi^'«<mo#plito-k‘ up:m the w'atrr n» oHfuiih 
of ikit sjtpkm fom*^ it intn the tube m faw! ti« the ^y|»h»'.j} ftaptioi* 
il'iw'lf !hrimgh Jtj longn-T ann. 

ilKI IF% ttaift run ihnm^h fk^ nmt af /Ae 

iypkmi f 

lire weight *>f the wj^ter in the longer mm of the nnhmi 
I ^ t'7rv4i'f«r tkan iknf in ikt skaritt; t!Mfref4«re it sum out by it# 
o'Wii ginrity, ilftd, m m nniningont, ii rreatean lr»»».ietiry foit»r4‘^ 
» Ihe of the outer air rtmwf* into ojK'nilk^r ai»4 

foreef :W water Ihrwgli the trsU*. 



T«K KK*iK»r WHY. 


«4 


**if« »tn(kiw/Ut mt il»‘ *»rth over *h« t'ror>ty •iifl hwi^th tlio <}»nh 
ti|«m ixiv, 

. 

ill I, water UMur from tjte earth ta epringn f 

SoHJC ftn? by nmtural syphons fonnwl in Iho 

fiwurw kf r»^‘U, which, coinmumcatmg with btwHes of W'attH* jire 
f -ntiriujiily fiilul hj atmo*^|»henc \mmme, and tliereforc eoiivcy 
hfrtaniw of water to point where they are set free. • 

’^2* JVhi/, if a trine ylass Le filed ictih %ratc}\ a curd 
hitil upon it. and the trholr. inverted, icHl (he icafrr remain 
in (he r^titSfi :* 

1hi unw,f the j>r»\«finrt‘ of the iitiiiON|»hero npou the surface of iho 
can! « tumieraetf* liic ol the water. 

•U'J, If ' hr/ has the card to do with the eTpenment / 

!l IhnuH a upon wliuli the water may reift,, while the trln.** 
heitJK' iuvt rt<>fl ; and prevenl.s the air from ftdinj^ upon the 
ftuidify t»f tio' water, and turciujf it out of the prlass. 

311- KV/y ran firs iralk on the ceiUny / 

IhrauHv their feet are so farmed that they racuvm 

tnuier them ; tlu'ir are therefore sustained it^t^jipositioii t<i 

|4:rnvitation by atmoMphrru' pressure. * 

filo, //me did .Mr, i%inds perform the Jrat of walking/ 
across the criiiffy f 

Ity ha\iii|:r hirp* discs of wel leafner attached to hb feet, so the.t 
when Ihev were plvu tni npiin a surface, the air w»s exeludrv! 

when he allowed his weight to iwt U|M>n one «f the diM's. it 
fonmsl a fad low ntp au.l u rocr/wm. By formini? a vacuum of red.' 
Itec/rff square inrhes he ipdned a prmure of ISDIl.rn, j tlii^ hein^^ 
more than his weii|,fh«, \h eonhl ar''otjipJish the feat W'ith no other 
diiheulty than iJmt of ri taainirifr in an iaiertcd position. The air 
was aclnutterl undernfaiii the discs hy rahes. which were chised hy 
spring*, which being pressiHl try the heeb of the tHTfonner, let in 
the air, and set the feet JWe. 

310. f Vhy u a di^cmli io strike impels from rocks f 
Ikm-Uiwi they have the means of forming a vmmsm undiY their 
alwiUi, and ate pre«#ed m to the roeha hy tha weiglrt of the atm<^ 
sphare. 


tRK U! Jk'-oN Wil 

** F'-r h.<‘ I'u f.' tiiv' t'uJi <.f Uh' vA-t)* a?».l jwv-t', u',4' r « .!<* , 

!t>‘ »ht‘ VK f'jr I h.' t • 


M 7. If /> mor** j t4 ,.’i rn\ ■ frj 

iMTarKi" rihv jorm :‘t:. .*;■ ■ t 

' (if fJ;r.u ;t»t j-. tT i ^ 


CHAPXER Afli 

U’.hat fA fcvv-/ * 

i*. jiij ,7j. 

// hit <i F j, / 

A ^ i'< ! !•' trav'cU J<u I- ( ! ri a ■( ''I'i . a ^nt^' '<0 (••<-}) aj 
a ^l w; 'i ; J' ;> l-M' Im 1 in :i Maa-Ja! , U 

f ; u.' I' it i’l u Nf ■ ■ Nil. f^rni ? Jj.ju !-t!v 

t't tit)’., t-ur ia a “c- < ,d , 4 ti« t« ni jn rat-' /*»T»r M'-tv" 

{>» t in a r.-,* -.j ?h*' <■.)'' hcji-is-i , :-*i 

twvl.ty . •! i‘, 1 ^ lU :i >■> > I <1 W}.#j, wjj'mI J: i - .im* 

‘‘.'7.'*. i* '> vr , 1\ |a y» • j.’/r.l, W i.» a 5*,^ \ ^ I ^ ll !- -ia 

V 0 ‘i - an j ■ sa, ": j.ra*. t?<-' , a!.,} - t it- ? ’ 

\V20 ifhni i'trr \r> i>i ' 

Tun-!*, r,?. v snt .'.ajiat" ■ •! a;r. ■' • -y 

V-'V'" -a.ra at !t ■ ■{ '• '.>«■ Pi/'*'*' i;a£* '• ia v\i.|tl; 

.'^' 21 , /f’/yrt/ ^'r ' * irthi"' !' : 

ria' a’r i>v* r ‘l«r ;a.'a' r a.i.:.-* aici it 

T-;;-,-** in 1 1'- * - ar.’-' at'-, *-?»< ?■ «;.ni- ?l',r ri -rUi, rjf! tK*’ 

.’.ik-rl ’A ar-i-H *. 1 ;< u^.r* ?'-< ia/ I - 1 , avrjua 4 * im-i!-, 

iji'i T'. U.rr'i tt-«ay : t-'ja-'* i t-- r- n!,!. < * 1 h' !»!: .V‘' it. !.<, 

TI'T' a rtv.lnUi-ii *4 v a-'.t 

tnrrr.'J**' '4' air thr ami t};v j>r -4urtfi|j n ^rfh 

tnd i • a ’ ' '^.K 






TftK IV HT. 


•A«m 1 Ocxi a wind to pan* over the cartli.”— CirsrEsia Tin. 


322. Why do the trade 
Ibinds blow from ea§t to 
icest, though, in their 
origin, their direction is 
from north to south, ami 
from south to no^h? 

llecause, iv.h the north an^ 
south winds blow towards 
the cquatoi%t!iey arc affected 
hy the revolution of the 
earth from west to fast, 
the two winds from tiie 
poU's approach the erjuator* 
ihiof are jirradually diverted fr m their northerly and wiutlicrly 
course, iix\ easterly directi n, l>y the revolution of the earth. 

323. Whg is fhrt'c a prevalence of calms at the equator / 

IWcause, as the north and the south winds ards the 

r^quntor, they drive before them voluinos of atmqsjiiicre. whkhi 
rncetinjif in ojifwsite direetiuns, re.si.»it and couTiter|K>ise e^‘h other, 
and abide in n state of stillness between tiie north and setulh»ca«ierly 
winds, one on the north and the other on the south of th« equator. 

32 lf. What are jnonsoons ? 

MunstKoift are ptriodival %c 'uuh which blow at a given periwl of 
the year from one quarter of the compass, and in another jHJriod of 
the year from llic ((pposkiie (pmrter of the. eompiws, 

825. What is the came of momoomi f 

Mons(H>ns arc caused by changes in the |M)sition of the sun. 
When the sun h in the sou them heraisphero, it pniduccs a «m*lh^ 
sast wind, and when it is in the northern hemisphere, a north west 
wind. The nortli tntst monstwMt blow* Irom Kotember to March, 
and the iKuUh-west monsoon from the end of April to the middle of 
<h‘t*»ber, 'I'lie n^gion of monsoons lies a little to the north of the 
northern border of the trade wind, ami they Wow with the greatest 
force, and with regularity, betwep' the eastern coaat of Africa 
and llindoktan. 
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TMH JlEAtOK Wnt. 


m 

tk 'I 'l»k>w ttium kHuUI wtiker, |W tKlmn 

tkkt tlum, Aw«jr m «iub%)l4>;*-^UA!Aii xt, 

820- Whai deietmims the ek^if^Her ((f winds f 

Tl'its cltarart4i^r of m hy tSi« of 

Burfnms otwr wiUtJk V/itid^ l»n>w»nir «^n owl arl*! 

p|jii«i» mvd df«fieri» mt d^f *fnd ktft. nrnm m^r:* 

f^upped mmntdm mi\ <»!’ kti? .v/ )» Wu»<!a tliot 

CMXons ar«? wntLtr»tt« iiij 

« 

827. Wht$$ wimh am mmf pmmira^ tti L'n^hmd t 

In Kng'l4>n<l, <wii of ihon^ismi difjjt, fuiHh whv'U pri^rjiB in B2; 
nort!i«eiu*l, 111 ; eaut* 08 ; Aoutli'caj^t. M ; roiith^ U1 j «cnitli*Vk**l, 
2‘i6 j wc»i, 17 ij north 'We^t !2<.». 

B2B. Whai is the camr of s(atm» f 

Stonnft result from >ioU'»t r<»rmnotiri\« of \\w alm('s|»h. re, luul 
urc chiftU Ihe resnit entmtie of (rmporafurr. 

Tlie magnetic state of the rurth, and t!i 0 tlnirirai state of tU® 
Rt!vosphi*r^<d«o materially influetioo tin* )dtriionu‘im of stonn* 
lly sotoe p^/rsons the theory out^^ rtainod that *>tonfis result fron 
varioti# apnit<fs*rw^^<«<7 inii' «/ ctuifrf In which the alnnwphm* has 
htVouie extrenu’ly condeiiM'd. A* cordioj^r to III** throrj*, a ittorrn if* 
a mighty whirlwind. 

a®, A ia««trif>k*»thniTi\W'^t>r^wr»'^ *« 17W*. w|iMM0M<.tmyt«Hxwr4 IiMl«'»e,v ‘m 
f!*"*;;!.. *0*4 « fiwl of It b jmjiM to hAW*^ lUlwt 0 ,i:**,m!ii 

Itenwyn* tn M*rtisii*|U» alom-.. aih! m St. I.i.riA Ti»« towa of ftt, Hwe, in 
M%riinii{w, wsu* toJjJty dwlmy^ . *n4 tm'iy foartooij imum* l»j th« town of 
KU*#!r*to*i, iw Si V0»r»n,4l. w«iru i»fl woOjJnwl 

880. fF% da the mast violent tiarmt amrur in md mtar the 

tmpias f 

tkmms thm the t^tnpersttir® is very high^snd Ihectiid cnmnli 
of tlf ’ mshinir towurd© iW e<|uah»r from the {isyki, Ifrrat 

atmi^ipkerk disturhiiKm* 

881* Wkad am ^^hirhmnds T 

Whirlwiiid* are produced hr viekniand arntsmj cnrmiit mwilnf 
iwd sifiktng: tJ-pnii «*ch otlwsr, proiluciitg a rirmlar m»Um. Tlif| 
frncrally oeewr alter limf calms, attended If mticli hisat. 
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TUK K EASON WHY, 


•' Thry »ball hr aa the morning cloud, and aa the early dew that pasKoth away 
an the ttmfT that irdrtvc-ti with the whirlwind out of the fl<K)r, and 
a«t the ataoke out of the chimney."— iiosK a xrn. 


Whirlwindii ^curing sea, or over the surface of water, 
sometimes put the water in motion, and afthe wind rises' upwards it 
lifts with it a w hirling rna^s of water, producing a water fipoui. 




w \ I r:i M ■ i r. 


the of irlnJ'titi/Ls turn round? 

IWftiise the wind, striking at an auple mKui the wings, forces 
them aside; and as there are four wings all upon the same angle, 
and fixed U|>«m the same centre, the ohhque preuure of the wind 
causes the centre to rotate. 

SH 'Ihen* ls» n wf'tM of f»A<^NOtwc»a which has ru'vor Iwn fuMv 

rfn>r»dwHUu which wc may »e«» the ittiigHtier works of nature pUiajsinfkv and 
tftiihfully mii*t?raf»st 

When the wuut bhois Into the rtiptseraf % ftr^vet. and whirling armtnd,rati*hcs 
*!tr»w, dost, ami feathers in its arm*, and ihnn « iircoj# airtr, fbuFinfflbctrouhliMl 
aionis in all diirctinns- it is » ndtnaiorw of iha ndgfjticr whiHunml, whicii 
wfwks tWps, unrtKvts irw*. ami IwHs hottaca with the earth. 

When a cloud of du*t, on a hot mnmer's day; riaea and flies along tim thirsty 
r.iad, mailing the imscngrr ckvio tils eyelids, and duatlng this leaves of waisiih* 
rogrial'km«-'U b a ndniatwre of the tarrible idiarwm. which Wow* fr»xm the desM-rt 
namia, iiealterlng death aud devaadatlon In iU tm^k. 

When tteam fcatoes tnm l-oa tea-wm.and Iwwums* eondenaad In mlmite dr^'iwi 
upon thewimlcwr paiie-'-the mtwiatun* 1* of Ibe narfli*# Iwiigf, inrapo^ ttaa 
wain's and the mid n»ght Csmdwrtsioir Ihf Vii|K»4r» mto rf#ir. 



tKh Will. 


wind wh^ U «{td than hinir«a»l t,* ■ «iw*uil tJwwrtjof, 

hut not li^H wh«ta9i& If waiiht^r ^ 

Of.*' tliAf b Iwit of th« Jfijp4rit.**--ir. ni. 

WlH*n urnst f Md eo/u he«4 k,«fv#r*''\Jw witirf n.nl m\. down %ii« ftniw* 

. mlmi the t>o*Hi fiMicrt* lU raJlm, wu; rttrn i« wjivin, iiwiiinn th« fiotiiU 

of bumtii tlmt j»ow ili; »w-iV' 0 , in ru'la UivirU'-r M}H>n lit Wind* 

ward jh.iujo -this tltUo ttorm in *.’Wt a of tUw.c irn^itt M irr$ci»nrg 

whS^h wwkod • fln«st itt ttie lytr;!' k. i>«. ri'.vwntimwMlt of « 

annjf. 

\\ »4H^ t<t« «n<!W luti gnilikmJ up-ot. t!<v hafwi* ^ ' , «etxnu*u^ th# 

» i;r(*wt ttwj uwii, fwn; il* tM«l, 4yat«^ in ^'*fc^:wn U»'^l Ihf 

r. it in a j'dni&twfft :>f : hw t^n-a ,t *« *(*-ha'h tuMir Ih rewW'iTtufjf 

«n their U7 p*i5,it.Uidl duon. mint nud W’’n«t nnfetth. 

\Vh*'t» IhiA ritulrt hulTi'W ou ittasuuiwe, tnd tnratla.^f odh 0'»*tfnHiMif. icii))i4» 
.•,vfT lJ»cm In iisituk wrtib, o’.rrtantinjr «r»n'!* njx'n ' -arh, 

ai vtr'AT} J'1j» hn » ttlijilhiwd '- o* » nanitturifi uf llnato rnf <«iif on wlmn? Imiuttii the 
«4ui Uio tJitic»tar jtri Uvio* and whrra’. umn Wit)- ht 

,h;i.n U!«sr hii fuA a\er tin trouHWnl ru, rtni*, «tt.id iha: ♦n-»,> *bl»rif from 
ustatjalarad., 

Au4 nijen. in « imi*? -f the rh uant. I wo oofientt nn-et.und f ’fm it 

iimlf vort»'t Into wbhh Injur'd lif« ' ti-l v^-nri tiiiMo wmiujit within thn 

*>f if« ioJiuoaioa’' «rf4 drawn - it t» a faiitun« ,n' «4 lof r.»ariun tthirljunti, ttf 
tii> ui’d* r waaiWif-'ra w of tta<- Nurvs t ttujv wras. 

yiCai'v n 'urtwn an i rr parU in inlitl w)js»],a*rt ; for evrr.v j-icturt) •h*t »h« 

j»}»r juftv'oik a frtudj njani liu- raovam. Man not, iro into tU« hojurt 

tf (0 r t* rri>r>t to utnh'rHlaanl tb<*ir {aw«» Many an ntjknowtj Hurnbiklt, altlinf 
i!h rat ' , rnav rf>)*»U'o in the '‘aataticta of nature/* and iltarw lh« hliftwf 

loiSk.''' nr-, th<‘ {rn-at phtioaoiiifan' 


CHAPTEE XI Y* 

^ Il.'iij*, ff full c^tnf$ the ntinhuiv / 

The fr/eacti^m uf the tuit'a ra)ti by the fulliji^ lain. 

330. iVh^ are the cahutM o/ the rainbow called prumatkf 
t!tey are |*rw<itice4 b\ lh» refraction of the rm* t»f %ht 
b) t!**! niin, in the «ami? manner at they arti rcfmtrtctl by the pri§M, 

337 , do Jtlmi of oilj Jlmting upon water ^ display 

frkpMtic cohurM / 

1‘lwamae llw varymif thicLnca# of the fthni protltJtvj prinumim 
Wffritction of %tit. 

3.3S, Wh^ do mother of pern!, thr ftMhen of hirdo^ iko 
fimp in rock ery$ial^ > exhibit nuok beaut ful timUf 

Because the iiecruliar coi^ition of their tmliilHSft refbiHi iht rift 
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TIIK KEASOK WHl'. 


“I tio «et fnif boir in ili« clond, and it shall l>e for a taken of a covenant 
between me and the oarth.”-~<3a9rsais ix. 


i>r lijjlit, unfolding m it werS the coloured rays of*the j)€iicil of 
light. • 

are there sometimei two rainbows? 

Ifecause a portion of the light refracted by the rain which causes 
the jjrimary Ut)w is r^ected, and falls upon other rain dropi^ 

lilO. IVh}! u the secondary how fainter than the primay*y^ 
how ? 

IhfCiUHC it is the result of light twice decomposed, wlicreas the 
true raliihow is the result of liglit only once decomposed. The 
secondary rainbow is also produced by drops of waiter very far off. 

JHl. Why ix (he ordvr of the colours of the secondary 
bow reversed / 

IkK'ause it is a relleclion of the primary how, and, like all reflec- 
tions, exhibits an urrangernent pre<dsely the opposite of that of 
the object reflected. 

J112. irhai arc lunar rainbows? 

Lunar rainlwws arc caused by the light of the moon falling^jttpon 
rain. They are exceedingly rare, und are se’doni coloured. 

343. Jf^hy art" lunar rainbows more frequent in northern 
latitudes than in our climate? 

Tk’can.se there the rnmni chines with a brilliancy unknown to uii, 
consequently lunar rainbows are more frequently produced, and arc 
occasionally coloured. 

341 . ir/oif i> (he Ciime cf the optical illusions frequently 
observed in nature ? 

There arc various kind.s of natural optical tlluiions : — 

Tlic miraye, in which hmdscaim arc seen reflected in huriiiug 
sands. 

Tlte Jkta motyana, k which two «ir throe rcflectionf of obJecU 
<ecc«Mr at the same time. 



Tan Wilt, 


n 


il pkM, whm % ck>t)«l tbv* «4Mrt)N, ilttl Iht 

how btt totn ia lU« tt!oiidK.‘**-i.tt»."’iiii« if. 


Thf! mrial or rtficfrlr*mi!» i1;<j ntmtf nhue of terro«iri*I 

•bject^, &c 



m,’ ’ 

iij r'ii«.iT 3 Xi 3 i rnw trt f nnycu f>F miasiosi <i}»ir«v 

T 1 h‘ optii-ul «‘*nsuM''r.'i?f'! oW(‘lh!'ir «iripti (a* v;inym 

ii» an^l fyjt<r<'(tuitt fir^s 

ky tin" ‘U-n-iii*'* o? ut;H^v*.j4H’nr Thi^y 

r!iiejfly hci'ui iu Is'^t whm', ir »tj> iUc v.ining' 

of hi»at, tku «jim3itiunn alnuA^l^lurio t\{tiut»(<h aixl nflcaicfn 

inN|*iit?«tly jmn'uil in tbcir 

IH5. li'hffi ar/^ h’-ihjfs / 

II a Wt are iumi»on$ rif^'h$ <c<’a>»'i»»nally «,vii nMirnl 
lK>,liei, p:iirlk'ij|ju'!y the #un aij»I ; th^'V elik‘'f1y iiriiw 
the ttftattim #•>/* Utfhf hf viif*onm$ ttaff^r, rather in the form ol 
eh>u4ii, or in a wla’i* <»-f ihftu^iim tiirmigh the nt'fnj^«^jjhere. 

• Wfvfj. % U*ki firif ih*' fi**,* t%„ 

Ri *4 m*y t*cf 

iUO. llViy do hohft thoi rohi nyt^ ejptcffd 

$mn/ 

Ihmvtu ili<^ are pfHwInn'fl by t!»e ttroift im tint mV* 




THE REXSOS( WHY. 


** TliOtt, O 0«l, didst wtid a pienllfiil rain, wliereby thou didst oonfirro 
thine inheritance, when it ifas weary.”— P8AI.M UTiii. 

347 . do large haloes^ indicate, the more epeedy 

approach of rath than shall ones ? 

t!ie lfirti;‘rincs8 of the halo iuSicates that the cloudg are 
near the earth, and that therefore they are likely to discharge rain. 

“A rniniww In the mornlnuf is tho ghcphord*« warning; 

A rainbow at nigiit i» the slwpherd's delight.” 

• • • 

Why is “4 rainbow in the morning the shepherd's 

faniing 

IkenuHe a rainl>ow cannot occur unless when the rain is falling 
opposite to the sun ; in the morning the rainbow appears in the 
ttesf, or rainy (juarler, tflid th('r(*fore there is a probability of a 
duntfiort of rain. 

JU9. Why is “ a rainbow at night the shepherd'" s delight ?" 

IkH'ftusc a ratnlKW at night (or, more pro{)erly, in the evening) 
<KTurs in the east, which, bcitig a dry fpiarter, indicates the proba- 
bility that the ruin will not mntinue hmg, 

35(.>. IV hy do Jig arcs viewrd through the hot (w^n'oceeding 
from furnarrs, and from lime-kilns, appear Hf^emhed and 
irrmulous / 

llecause the ever- varying den-^ity of the air which flies away 
in h(»t cnrrtMits, and is suect'cdiHl hy cold, eonstantlg changes the 
refractive potar of the incdiuni ihrongh which the figures aro 
viewixi. 

351. Why do stars twinkle f 

Ihsainse tlieir light reaelns uw through variously-heated and 
mocing currents of air. In this case the earth is the liln. and the 
stars the object that ritwed through the refract ice mediism, 

352, Why does mueh twinkling (f the stars foreteU bad 
weather f 

IWause it denotes that tUcro are rarions mrial eurrents of 
dJftereiit temiK'Hitiirt** and deiisitiea, producing afmoxplHrie dlis* 
imrbititce. 





tmm jlmom why. 


U 


» 

•I* w»t l« t»»v* Wiiriit fit th*' «»d t* S>kl Vax of Uw 

fcUr *. Uuw iLtf> <m f ' — J xn. 


3 *> 3 . W/tff doe^ twilight aeatf Itjore itin^rtM tmd aj)er 
§un-ttet f • 

IkHrausc of ilie refrm^tir© of C* x v.i 

light, psiH-sing aWiijuel^ fram tlwi m«j thr*»uj:^h tii<» ,m to th j tN*rt«, 
art* iTfriM ttsl thnw or four tiinoss tn tlut *. doimjtv ct fhv 

nifdioim KafJj Wtjd t*' mvjs f '..tartHw 

amd liuuw wc the «f.nii iftj re it Wvirst jind t* ‘-'/-k. 



Pti 01 t 4 X Ky\iJ!TIKO THF lil. I F »ri OV TfiK »U \ « l» 

Ttiu-'itju riH ,* r V t»rjirj»r. 


CHAPTER XV. 

3r>L Whai i> rain? 

Itlaiii is the resiiU of the ron4cti«atiou of tlie f f ^ fvrmittff (he 
rUudg, which, ii# drop# nf water, full to the t*aiih. 

355. Joe* thff papour of the^ thntd* coitifrnep ? 

11»© most ol)fious etsnw? is the efTw't of «tr etjtjejjt*, 

ikiiisg upon the warmer raj>our, atwl rmdving it into drop# c4 
water. 

S56. When is a cM current of air /i4v/y fa prmhm 
rain f 

Itilien the itrooaphert t# f«n> cJmrged with v'4{x^ujrj tli*t ii, 
when it hm rtimch^ the point of $aiura(ion 
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THK BBASOli W|IT. 


•* $€ me » ciwd rim oul of tfe went straightway ye aay, Tliero 

c^eaoih a allow «<r ae»a m it i#. And whoti yo aoe the aoutli wind blow 
ye my, There will Im: Iwiat; and it coinolh to i»aj88/'— LuKJi xii. 


ii'tl. What k (he poin} of saturation]^ 

It ij» thnt Htate of the air when it has taken up as much mj^our 
as it ran sustain. 

:i5.S. In what seasons of the year does evaporation chiefly 
taii^ plmce / ^ , 

In Apriitff luul summer. The relative amount of evaporation for 
the I’uur seahorij* may be llui.i .‘•taled ; spring, 8 iuebes ; suinnici? 
11 ; iiutunni, ♦! ; winter, 3. 

353. Why U thn'% yreater evaporation in spriny and 
summer than in (tntumti and winter f 

lk*eatiHe the trmprrnfHrrs ut 'ipriiig and sununer arc higher tlnni 
those urautiinm and winter. 

If' hy are t/nyis of' rain that Jail In lutv districts 
iaryer than those that Jail itjton e'ievattd pinrrs 

Ih'futiHe the drops meeting with eiieh other in^cir descent^ 
unite amt foin Iaryer drops, and they also ujiite with the vapour 
ascending IVoni llie earth. 

3t»L From what at maspleric hriyhts does rain descend F 

The cirrus clouds, whteh are tlnf highest, arc said to tloat at at 
height of 2 IVet, At this eh'vation tlic clouds mu.st exist in 
the state ut u veiy tine smov ; the other clouds vtu^y in tlidr 
jiltitudes fron» feet to lo.iMXh 5,<i0«h down to the 

stratus and the nimhus, the lowest idouds, wldch frequently touch 
the earth, Ttu* most tVeqm'Ut rain forming altitude it probably 
i'nmi i5,(KK) to 

Mi. The €?sliiu3itt*d lwn<ht» mu -I tiw:ii toti>kcsl njiKin lui rery conjectumh 
aUh<nj|;h they huve Iwtt dwrireti fH«a »lws twjs*t eiisthm authoritk*. It iii 
vutTirirnt to ktu»w timt tlw rwofv of tlop wltitudo of tho vmrious dottd* in from 
that ig the ytMhm. or thmtui«r kjm fwi, to Umlof tlw ClTfiijir, 

tmi, ilm olhom Vwitif ttiteriwwl.l*t#. Tho tir%t three of tho cloiuLs,, etiumemied 
at tkt, ts.Himilttmj ^ {mt »r«* wdled the pnffwry farms. The rmnslnin* Ibnr ar« 
twlM ««r!UMidurj|f fiirmit. iMsewuse tiiey iirbeiv n» their ntn-imeM iceiteiwlly iodikdita 
out of wmUiimti'W* <iitf llm primary forms, AUh*w|fh. from HIhi 
ttihwhuf cd ehmdi> it h tod tlwayf nrMtkubktOi hkmt-tfy tlmu by tine «do|it«Mi 
viMwIU^^ »t4'h lut there l» cvuMridly a of mtv lytm uf ctond mat 




TrtK ftRASOK Wlltr. 


“If 4h« clou<l» b© f'tiU of nltt, lh<v »tia1t t»iaply tl •miK'ht» iifion Itsi* 
ci«rU»**>-Kcck.f*. x». 

atjntber, th« ohaerf^T wiU he il>k to illjitfugijlii « ‘' Jtr*m 9 »kp" or ‘“Orm. 

Ifpt'rt *fim« Ih# ohArtwtf^r* of Jh«» 

mte a»H< tho «ib«ihMn|»bUoii of llo'Sr firrin#, nw« t\p l\w% of 

thipir afiPiwdii ia(ltdt.<i to ll»« o< vrv<-r af 

eolfyidifioknowlisb^iirosueh, ihftt «ri40ther>-»>i Is d- wov'SHiU u 
or 0 ]>isp«n{« to %lw akjr, yna liato »tlU thv wr’Miv^r •»( t,> r j'.-l 

3(>3, Whjif Wtf tlw r- ,y* r Iff/y/^ 

tijtlikfty io contimf f 

lifMJiiaie th<3 krgv»*m<if tho dntjWNknr IhM ihf urr 

nt !t cm^iJrrahlf »ioI it tn ihorol'^n'* probablo that a oviti 

of air Ina^i rontloiiiHoi their vt»p«oir. ThiJ rau** 

kin^ temporary, tlw effect will n i 

304. ihfjg rrtin ifiMucUmrs *S/r»r:/r 
lteai«!RO the rlontlii prmlucini^ ibe raifi Ufo iy'>yn*->.tr fa^iir 

so that the drop** luiv^ not time to u^iia in (h» n nhin l ut, 

305. U hy art'' (frizzlin^f minx Itky ly to fiMilimr irnij / 

Ikraaie they prwWfHrnjrt ehnnk //y/o; ffrjr fii> f,'/ > 

t)»oy therefore ^how the prokthility that the air is at the p ont of 

natumthm.^^* • 

300, IF Ay orf mohmfai/tous Jixfr/r/g ni^ny ^ 

the mwjritain'f affnt^-f thr rfon f*, aiul the jniemnii-* *4 
IxaiiiLf >'>>hl, e »}itrjf»ate to the coinle}i-<aO »» «'t 

the vafKJiin*. 

307. Why (ii* wimh inffurnc^ ihr fnJi of ruio ? 

IhTWi^e if they blow fmm a *iry qmtrft^r, tlu^'v llie 

vafKviir of the ch.»mk ; if they blow from n ywarffr, thry «4<! 
vapair l<> that almwly eTsiy'ting' ; il they h]»m' fr<nn a roiJ fpu-trfrr, 
they eawlniw the uiiv>i»r«; if they hh>w frcjr* a trorm «f« / ^/ry 
they ciifperw:' ami rarefy the of ttn* rhmin ; hsit if 

thev blow (Vmii m tt^trm t^w»fry, «i»4 enm the iKenu. the> then 

bjywttie with rnoi*»tim% whtrh l.hey fi»»ehar|p(? rfii«*hiii|f • 

ktituOe. 

*• Hii*» «a!i vlo4 brtfifii rnmitm, 

Tts« fw'nf'th «ns4 «eS mn4 «»y UKjtetMr i 
TJj# Wf»l 9r1o4 nJiiniy* tirinrn m r«it» j 
Tbe ««%* wind hlw* tt tWMf'lr mraia."* 
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THIf BBASOH WAY. 


•Out of the icmth cometh the whirlwind; mnd cold out of the north/’— 
Job xxxvn. 


m .* 

nOH. U^hjf doe^ the sotffh wind britu) wet icedther ? 

TlicniiJM* H blow?* arrows the Sf)uth Atlantic ocean, and^beutg 
h'arrrU'd by l)i«? troiHcid Ijptit, thbc*< up a great amount of moisture, 
which ii j)n‘ei|>italej« m it l>ecomes cooler. 

^100. hi/ dofm the north wind bring wet and cold together f 

it (Mtucs over the enld nn«l fVozen regitws of the Arctic 
ot'can, <lt‘U\ing moisture (nnii the ice uml snow over which it blom, 
ttiui when it mingles with and oonls (he air of our latitiulc, the 
aimmnt of vaiumr is too great to Ik* held in suspension, and is 
preeijiit.ited in cold ai^ uncongenial rains. 

IJ70. 11 hi/ does the iceet wind bring uj rain ? 

Ih*enu«4ijit comes from %car,>i rtgifm$ across the Great Atlanttc, 
out (d whose lioxom it drinhs tho vapour which it afterward^ ponr.s 
down in n*IV<''^hing showers, 

Jl7l. IV hg dorm (he cant wind ''blow if back again j*"*' 

The winds come to us jutoss (lie rant plaiim of 
Grriuatig. In (he latter part <»f the spring those arc excc^*> 

inj.,ly e<»hl. and tlu' east windn are found to \h‘ very severe?^ Allhougll 
cold, they do not bring min, because their track lias bvsMi over a 
vast area of land. 


CHAPTER XVI. 

1172. JV hg are dropat of rain rpherical T 
Ikrmi^e the parlieles of water of whicli they are eomjKMCil air 
held together hy ^'^yhesUm ; they attr.act eacli other, and Ihue 
arrange themselves around a eewumon centre. 

f7lL If * small stick be dlnpfd Ui wiOrr. iir mty oilier fluid, snid drawn <m.i 
U fain, a drop will im fivwnd td «-nd of It in a spberioal form. Tbe 

drop l« uphrrieal, fiftrh iTwirtieU of U au equal furcc* in e»«rf 

dlrrotbm. dfawiug otlw^r jiartlrlMii towards It on ftvvry »id« to far as its hiflti- 
iniow rstotids. Thui tb« vory fbriuation of drofM obrkmsly demonstratai tha* 
thif«T mnal ^raUt a rauw whiob produtwn IbU t'ftvcA^ This owuiot be jmirnfj, 
for that is rallsti* an olwtarl# |o ilwo of dropi i alntw by Ibo weight (OtC 

tlia partteka, larfo flotnikt mtina i*n *.*iid bodtws ar« s^ttsjwfd, and tfcoir 



TIIK liKisuir h II 
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•He mw J an et»t wind to blow In Iho atnl by hU |ioirer 1*« 

brouii:iil In iho sooth wijid.'^—FoAi.M txxvjjK 

«|ful»r fbm j^fVTent^. iPTocsrolatn tVs r<tR;a|jif 

on?y lh»* mwi'f of aUnM?UosK aclitsi: W*i ■(ri*«»n >-ar, n h*.* of |*«* Iwly, f f 

\f it t)« supfHJmi that iImj jjartk^wof .»n*i m «tuni« ' <* 4 rholhrr 

with csqnal force, %wi th«*ir af’ttHiMj!’ fot ; jk\. (-‘i. .motv. *c 

oiiowjth t« nvcrcYKOM »nj^ l';si|MMjiini'»''iit t*'* n. h. ’ 'f f< iiaw ■ i,\ f,**; ♦*. 

|4« of thaMli*' wiiitnUnuoMif a." »• ^■. i.ik*'* f.lfM «* 

■«iiinj *.h»* trswn |cfoiK(t!»r fnr!,'. H- i.'< u *1.*' Ui ',ai''‘<.'. 

aiwuB'w a •|*h«riwf himi wl'.J'ti anilfJiitt'ti u* '.<... lini' a«h U. • -ci,-, 

JI74. ffhot ,ri**7i %Hr^ 

hhjh ^etvtrn / 

lkx*auw' «nj wade Upnr» the wuiw |>rlnn|>ie liutt 
lornis if/jthtrirat dfwtp* rain * fho i** Mrr*ttewl f*nrit 

the intenor of the tower at fine! as the hfjnul tm ful foils 

ft innus inlu Sijiheres, enol-., tiiul ha»'tleuH, round sltni. 

c/o Uu/jr u'ropji fJT roifi, nrhrn stmkr /fo* 

trlhf i^remne ^ra/Zem/ in hfr^iilr-r di Opaf 

Hts’avwe the font* with which the hirjife <lrnji?i utriKr th ■ < ui!!i. 
after hiJlinif frnni a |rr»‘*at heif^l t. w suOiriint lu .u . rivtnic iSr 
rf^hfsian (*J' |>(jrrZir/ejr. Hut when tliat t**r<'e i* eiiw ndvd, i}n' 
w'iittered dr^s afjain felv thrni , |»}Hre«, hy the r, ni 

their 

;t7l>., IVhu </o dropi *if r.r-u nnife in Hide $(rf{'thu. >uid 
fhf'U tn 0 -tif.i, and ^"Ufi J'/hm »>' a^ / 

IhrauR', wherever <'irt>p’^ ed wnt^T u»e*‘t, they inauediulely unite 
by /■v^ejfion ; ami they al*u oIks the Kiw nf (jrarifatioti, iihuli 
draws them h»ward4 the earth. Thei Uierrfhre run thmu^rh any 
down ward chtimiel until they find a h\ei fmm W'hkh lhe\ <‘:nHe4 

d77. u rain tmffr nraadtf pure f 

ihvaim*, di#tilk-<i by fva(s!»ratinn from the wateri n( tJ>c 

f.^rth, it h feetd fr^'m etvrjr nf animiMl or mineral maHer, 

In whk-h the water fre-/' which it mjm 4< rivv‘d mfglit havii iKeo 

rentambiiiUd. 

** If lh<J tun Jf>. rtsl «h.wJd #fi,, 

Tb« twit 4»j sjU tjrf* ff'p* (ejm wrl» 

B«t if tbfr *«#f* mt fo 

Tt>« U‘"lf wiiJ iitf."* 
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’* In lh(ft»on4ng ye wiy, It wi» h& tml w«*th4?r to^y, for liio tky is red 
lowerini.”~-MATT. xri. 

IV hy *' if the sun in red s]foM mill “ the next 
d(uj he free from tret /*' 

IJ«5riU!Mj the amount of vapour floating in the air rfraefn the 
If'ami nf th( mn, and more freely transmiU the red rays of light 
tlum the other cofcmrcd rays. It is the degree moisture in the 
^tuMiSphere whieh afrt*<‘i8 the refnictioa of the light ; and wlieii the 
red rays <jf evening are fre-rly transmitted, the aniotmt ( f moUtgie 
doi'R not approtadi tl»e ntiri jM>int. 

8<m' th« ClmpU'fw OM Light. 

n70, IV hg “ if M/? eun ehould eet in gregf will the 
next he a rainy day /’’ 

IWauw the greyness of Ilje clouds denotes that the at tnosphere, 
thioigh warm with the rays of sunlight, is charged with vap^mr 
beyond that (legr<‘e which transmits the rt*d rays of light, and 
liKTcturo the excess of humidity will probably soon (all as laiti. 

''‘An cve»>inp r*\\, aukI morninir pny, 

Wili set the trn»«-lh'r <u his way; 
iJttt an evening grry. »ml a mnnii»«r rc<l, 

Will inHir dow i rain f)i the lravelhn’.>*hefhh*l» 

nSth TV hy iris! "an rveniny red and morniny yrey, set the 
fraveUer on hitt way /” 

Because the redtuss of the sun-act indh'atird that the atniosfiltert 
was rharyrd only with tiyht vii^udn, and tluit the add of night hat 
tx>nden»©d thoM" clouds, causing them to nppenr grey ; still, when 
the warmth of thf rwn $tnk'e$ upon them, they will he disiH.Tfic<l, 
and no ruin w ill full. 

BBl. Why will "the erenutg grey ami morning red, pour 
dtmn rain on the tramlleVe hmd /'* 

llet'jmse the greynesns of tluj evening showed the air in the west 
to \w filly charged with mohtmre, and as the sun rises in the east 
displaying » wd shy, it shows tlial the humidity esteuds ako to the 
ffflff. or dry quarter, ami that therefore rain may be cJcpeete*!. 

These of old westhor prtwrh* aro llsbJe to iwtAiiii 

m »,re tiH yuwwtw tlw dlroctlw» tvf live wind, (ti 

a«t«*wre, th« «g the Sc., Ac,, wdl micmmtlls ht fwnj«l to iirwl 

Ih# of a motnh^ or teei»h»s *ty. 


tills RRASOll w ir. 



• Wl'»wt ft fei 3na *,/, li ftitr inr tHc tks li ird.*’— 

MiTT. %n. 




^ 3si‘i. Whai 0 re tni$i 4 / 

Mwt# &re toiied by tii<^ c*»n(lw«»afwij <»f ;?nijisUtt v;i|Kj,ir )t»tj 
mhmii of watur fbe <»in1b’« .urrufi'. nir*y b<!* 

riX^rtied as ficw. 

&m (Vw <h« !?-• lltn- *4.4 iit 


li’i.Ii /r% v^Uf4 epprar /y Jiv. t ft *hprf 

^ivtitpce from ike ^nmftJ f 

IWattiw? fh*» ewrih i* the:; tra/mtrr than the (strahiin u( »ir whieh 
lies immediately' aUive it, ^ 

,‘JSI. frZ/y do icef r^pirnf!y see trhai arr ntUed *^arfpht^ 
vtistef wkih fhe (fir pihivr (heu* in ijuiie clr(tf\ and the 
fromd eopiparatiof!^ free from Jeic * 

IWause (lurini? ihe yti^rht the earth eatnmeorrn the raJiati « of 
iti Ae«i/, arid e<u<d!i the air tyinir immeiJiati Iv o\*'r itx fnirthw. Jhit 
tins air liem^ culm, the C4>mWnKtl vii|»<j\ir, iiiKtwul ut' awny, 

and ftllowifif; the railintum of tlic earth to loottaue. whrrrhy it 
wcmld ta* co'ded. and the in<*i«»t>ire |m*rijjitiU)(<l h« <h’W, funoii 

a gtaiiotdfrp gfrofttm of '7'>«7 o\er tia' ;rr*‘U!ui, jireveotitij;' itn, 
further of heat. The rui**}, theret *h\ |w>iim»d tn^twren 

the Mtill nujHTinruiide'iit itir, and tin? drier air tlic iiarth'» 

sorfuee, 

ly hi/, an the sun nVrr, do the min/rf diMOppeur * 

!hriin*ie the warmth id the snri a 4 ^*ait» affeeli Uie tenijM^rature of 
the atiiM)#|)hen% and the vaf»«»urs wUkh tuvl l« eti venderfd vWhle 
hy tsiridmatbn ajfiiin heeome rarefed, 

3'B6. Wkjf do miets continue (0 npprnr and dknppfnr 
$rtemt day* in sucregsion T 

'Hidr iwitmtiiiiiop xle|»jMids «f»on the duruthm rf mim urfrttker„ 
Etui the same altematiorrs of teriiju^mtore. An h>n;f iw- a 
almw|fliere irrevaiU, with kimiW %'ariathm4 fr.wi tW warmth *4 
da> U} tlie «4d r>f nt^ht* mi^t* irrmtinoe. Ikl ultra wind* »ri«M% 
and fh© amitnillitinjf ckmd» in tlm htjfln-r altnrjtidw'ffe lh,« 

fitnimSion of dew Eird ta|umr near tlia earth, aitd^ *^«iaifcll| pilier 
fw the fmxindion of min, then Uie »i»t# ceswt. 



THH BRA90.V WHY. 



' tto I-^fU »«ja «>ulo me, I ^iU itiy re*t. and I will crw«Hkr itt 
HJ.V ^Wi;iUriif-vUrt) like a cUaf f«*ATn|i'>n and like a clov;! 

of drw in the hint of hamwl/’-lsAi a n xvtn, 

3s7. /FAy do indicate th» continuing of rain? 

llmuiK' lhf\ hIiow that the air it charged with mouture, which, 
ii|ion ii t hanp of ternjHTalure, will bo precipitated 

H7/// are%i8ts frequent in the neighbourhood of the 
and near man^hg jdaces ? 

Ih'oauHO the tem}n‘rature of water i* frequently Uii^lier than ihiit 
i»f the Mir round) n|jr air. The water therefore evaiK)rato«, but when 
it rincH <m the air it i» immediately condensed ^ and forms 

# 

JiSth fF/iv u mater frequently warmer than the sur^ 
rounding air/ 

Hc<'au«o water takes up the warmth of the earthy and ii tlocH not 
ra^liute heat freely from iU surface. 


CHAPTEE XVII. 

imi What IS snow? 

Snow i« llie watery vajxmr <d the clomls gradually fiosen, it» 
purtiek’N heinijr arranged in eryi^taUine htrins, similar to tluioie of 
iioor fro>t. 

njU, ir hat is meant by the snow line? 

Tile <t-'jnie line is the «»stj!i)a!evl altitude in ail es>untric$ where 
snow wttuld be fonued. E^en at the tyjualor, at an altitodo of 
1 1 .iXK) to 12/Kt{) feel friutt tlie level nf llit* snow is found upon 
the mountain sununits, where it jKirpetnally lies. As we procettl 
nurth or south from the equator the snow line lessens in altitude. 
Had we in Knirl ind a MKmntain fret high, it would be 

iMT|Hdu»lly rrowneJ with snow. 

«U)2. irhat is red smw f 

IW sn»>w k the name given to the snow in me arctic regions 
ujM»ti which a minute veirctablc (pmbahly the Proiaccus »ieai$e) 



.mm iiiC 4 »o 2 i Witt. 




• U* mm l.^k« wmi: t \U i|^u«r«ih i«mi hum lipairt Ul* mlMa***- 

l*tii.ui cxirti. 


gixiWi, Impaimy, ta *m>w a ro.! c!,1cf(ir. liiwnt 

have il <*» r»r a luiitiMtc ct'U 

fflikli A «<>lkaiiit»)yi: amUtk* 



caTti'Atj Of »»ow, A» »««» TiiKoran a. »tr«»>#n'»rK. 


il 9 S. Ji( 0 ^ tkf cTiifiiaUinf fot^ms tj* tniue Im 

T 

By csatchinir tkrm m* tiny fall u\mi\ tlw <>f a hlai k mmiliitv 

or IImp erowu «f a Ual. Thvir airtaus Htrun'turc looy tln/t) be m»cii^ 

1101 . MHifiV ki^rp /A# earth warm ^ 

ll«€Aii*e It foroia a wtrdlf rnerriH^ of a nature that will wit alloar 
the wimtii 4>f iht' earth to fmaa away ; nor will it auffer the ec4<i 
fraiia td ptmU&ie the »«:>il. 

1^5. mfinoi ihe warmfh af the earfk meapr tkrm§h 

th$ mmm f 

Vkmnm aiww i% a laJ e&»J»rh*r, jw#l A» a rar|wrt, or fclanhet, « * 
4i»y kiii4 of W{wQ4leii textwre. It baa, la fact, lm?i» ailJ«4 

**lb«f Mmm Wwile't/' 

JISCS. I/ow rf# re kaw that $mw keep$ the earth warm f 

IlfjOliiaie a (htrmametrr fil»ce«l in the earth, maiernraih the nwm^ 
hm boet. to Mn'cral 4k*grce» higl»er itnui t lbiWW’’»tiSfiif 






TUB BEAtON WHY. 


* Hast tltoa entered into the trcAj!l|c8 of the snow ? or liast thou seen 
tho treaturea of the Joo xxxriii. 


also placcfl in theYsartli, but# having tbe anow removed. If enow be 
ewcpt away from the earth in frosty weatlier, the moist earth will 
be fnuid to freeze to a considerable depth, while that wHicb is 
revered with snow will be protected from such severe effects. 

307. What result from the warmth of the earth 

being preserved hy *Hhe snow blanket 

It prevents seeds, bulbs, and roots from bebg^ destroyed BJr 
trrrrr frosts. Tender blades of plants, that would be nipi>ed by 
the frosts, continue to grow while covered with snow, and find 
protection in its wani^ covering. 

n&8. Know is found to ho of pfToator ltnporta,ncfl to man than is generaliy sup- 
posed. }Uit, aUhoiiffh in this country wo srt} etuihled to recognise the iiaiid of 
l^Tovidonoe In tl\e gift, there are iatitndos wherein the bicMting thus conferred is 
wore deeply felt. In sucli countrien »« Catiadt^ Swcnlcn, and Russia, the falling 
of snow is looked for with glad auticipatiuus, quite ftqusdUiig those which 
Acmld I ho " harvest-homo " of Bngland, or tl»e ‘ vintagre ” of Pranm No S(K>n«r 
is the gnumd cvuvcnnl with snow, than cranky old vehicles that had l>e(fm )oltin|r 
ever rough roads, and stlokittg fast in dc^-p rut* of nnid, arc wheeled aside, and 
uwift slwlges take their Tuwns clntlant from iiarh other Hod ad eauij 

(jjwlo of coinnmnli alioM , tho nutrk<-ts«re enlivened, ami trath- llirivoa, Snmr 
tmpphes a kind of rsilnmd. covering the entire fai*c of the CounT^Wtinl sfedfws 
glide over U, almost with the sfKcd of the locotuotive. 


300. Why are snow fakes so light ? 

Thtir light nt’SH urisew from the extent of tlieir giirfuce bring 
great in proportion to the very small ammnt of svhstanre which 
they contain. It in (mm this pecttliurity that snow chiwds will 
in thu higher regions of the atmosphere. The beaut i(n! eirr-us 
flouds are prolmbly all furnu'd of »now, m they float for above the 
snow linr. 

4(H), Jim the congelatim of snow ever Iren triinegsedf 

Vc»Ji ; there arc acvortd vrr)’ infcrcSting cnBC.s upon record, A 
mmpiuiy of |MT*ons were met tw an «saicmbly-rKH)io in St. IVtcrs- 
h«rg ™it was winter time, ami the room was much crowded!. A 
gpenilenmn wxndeutaliy loMko a pm»e of glass, when a stream of 
mdii air ro«he*l in, and threw down the moisture qf hresths qf 
lA' mmpouy in snjw 




mn w»T. 


** Am waom In wsmmm, mA m nit ls» liimiKt ^ ia b«>iio«tr tii mA 
ftMT ^ xxrh 

It WM stakd hf a |Murlj isf l>alciikm^rT% aWwIatirfad ta Nofa 
Sfieiabla* in tbe Aroib oc«m, fbnt wlea^tcr tWy leeni into i\m 
Gpm air, tbe nmsium M liii# Irnath irai c&»mrfcJ Mmw 

itakm mmj Hum ilMgr 

And it. if ftat^ hy thcsaa wbo tisft twvW anirnsf tba 
Bsi^uimiuix, wk> Im in mx-tw hnt^!, that irbf'‘»t.h« enlii ak rmi\m 
intj th«*}r d »mi» ji/rMmi, '• 

^1. IFAy AkifM wt mt throw »ftU ujmn tlus Mmw 
i^ur iotfTM in muter f 

fkiCfitiao tim nail, imrinjc a cdietnicmi aiBnttj Ibr witor, ditaolvaii 
tne mom, and produm a kind of hrtne. liui Ibn tempfifn^nm of 
thii bruMj ia wimiderahlr 5ow<*r thau tiiat of m or moM ; and H 
produroa a very iinpU'a>iant ard cHtUing etV*j<‘t upon th« fwt of 
thoae who tread o|Xrti It, 

4^)2, W Af/ dore the iunehine frequently feel very hot when 
enow is on the yround / 

Iltefause the m«>i’«lure of tin* ahno^phere havinjf l*©en thrown 
doa^n iu y^a^>rni of snow, uod iho rold of ni|fhf continuing to pre- 
cipitate the vapour of (lu? lur in the f<»rm of hoar frmi$, there 
arrives a pc‘riod when the air \% free fnnn »«ch an omtmnt of vajKwir 
ai could form nrHl or cloud t«» intereept the tun't royi, Tlieiti 
then prcrailA a clear <lry atmnwphere, thniugh which tint tolar heat 
•trikea with csofwdderahh.? jwiwcr. 

Tli« white mrhee of tlie rn<iw alsw) retllelw the minV myn* 
Therefore in ihar wnowy weather the air ti fre<jurntly frit to h« 
unttfitidij hot , 

4C)S. Tf'^heft there hm hern a sliyht fall of snow^ followed 
hy 0 Mortkerly yale, why does the snow disappear withont 
melHnyf 

Bocmom •iiow,th'’ni|ith it b ce>»^m\oA,seap&ra'fss, and in ili« caif« 
inentioimd tht wbok of the mow away hy er»p<irn.tkii. 

404. Why May snow he formed into hard f 

Beewnae the fim p oafi rf cryttah^ when the iiiow hue 


H 


run SBAS 03 I wot. 


** fm be roitb to tbe tnow, Be thoa m the esrth ; Ukoviw to tbe amali 
rtin, end to the gr^ rain of*hia »trength.**-~JoB xxrrti. 


been gradually foi^aed, mieilect each other and bixiS the mow inte 
a compact maaa. * 

405. Why will not the $naw hind i$Ue snotc-halh fom<> 
timei f 

Beeanae it haa been ;^ngeaied rapidly, and the eryatal pointa, 
ttSftcad of being well developed, are imptrfccily farmed^ like those 
of hail. • 

400. What is sleet f 

f>leet is only a modification of snow, which, in falling, has met 
with a warmer current V air than that in which it congealed. It 
therefore partially melts and forms a kind of wei snaw, 

407. What is hail? 

Ifitil is alm> the frozen moisture of the cloUiU, It iw probably 
formed by roin dt'ops^ in their descent to the earth, niwting wjih 
an emcffdinyly cold current of air, by which they becoan* iuddcnlff 
flrosen into hard masses, not having time to cry»talli/.c. 

409. Why docs water in freeziny expand f 

Becaose, when water freeates. its jmrticles become arranged in 
crystalline forms, These crystals cross aiid interscf't each other, 
and cause numerous interstices. Therefore, though the water parts 
with much of its c.aloric hecoming ice, the arrangement of Ha 
atoms into crystals causes it to become of greater h^ik* It aloo 
contains numerous air btibblea. 

100. Why does iec ^fioai tepam water i 

Beoause, as it eipanda in fre^ng, it becomaa apaeyktdly hffhtei 
than water. 

410. Why dats the iuffaea of iha m&hr homy /rote t 
prtmni the frost eueiendyty to tko ds^ks of the water f 

Beemiae ScCr hke snow, la a had <msMar yf keatt Ihe ooailnf 
of lot thmibre tenda to keep the eul^jaepil water warn. 

411. Why is im yomrally fidl if mr hMlmf 

Beesiiae, in frwextng, nome of thealmoi^lierie adr wbieli it held in 

•o^iAioti in the wnter tmomes imprisonsd. 





tW Wwl M «Wh ■mv>itr»w, mA llw t»m llm k 

llr-ww**— iitJLtu*. 


412 . ir' f‘f f tV^ t # /tmffii h ii^itafed Jhen 

/wm hMfJta t 

daring t!i« stgitutksn of tii<* m: «« 

opprtrfupfif^^ i^f r#f»!rjnf\f m llo* oi tw^r^ntbc 

*■ 

•Ho* H’Ay f# !>*# fo hii fh^ i*4ie 4jf 

U'atrr f 

# 

lWiMiw> in wiitur therv a 4*nu..j,tkrai!.*i„ «i«unu of mWif 

whk*h ij» j)^ven iwi whta 'vaf ^r fm -u-'f ; am! wi: a^id ©lira* 
n«'>u*j w eyiH.llt,»d when \ratOT 

411 . ir"/#y tfd mstfrh pipen ih u^kich tmif*r U 
h¥rst when the Jrerse.^ * 

llwnnm the for*’ j enerted io t!u‘ fi wring of wnt<*r i*( gmit air! 
irrefixiihif^. Tlii* e/panmon of water in Kvomitik' tee Ic* one uf 
jrnindwt laww, wltirh ^he enfora-^ with th<' gruite^t 
majefty. Itt the !nountain« <»f Swit/erhtnd, juui in other muttrii***, 
the nxhf^ nre frcNjnenliy rrttt hy ihe hnw ol ire; ami m i»ev*?r** 
winters (lailPTw? of the «i4itting of t* ♦* emgx tm wmietiiiH Jt m h»»ft 
m t hander. 

415. Whi^ are the poln *f the earth trrnppni in ire f 

Beeattte the #iun'* myt fall t.^^'/oywr/y n|x«n the |M4uf e^trernitWof 
the earth, by which the intenrifijt f heir heat ing’y atK dtininMo d ; 
and alao bwatife of the great Ictigtti of tli« wiuki tiighU, whkb 
pre? ails thronghout oncdmlf of the yeni . 

SUwlbiton of Liehi »otl Hewi. 

410. Iht 9 ice exiet in jtreat Jemifp at the poire f 

Tes j it« dewilj «t the polar regiorw in vwy i*ymX. Keen In ir»? 
iefftH laittn-dei the k* it w Itard that tk* i^l}>aie used ♦« euftin^ it 
have freqaenily to he repaired. 

411. hliJiO|» ITaliiwi. in ht* Chemirsi Mtmv, ftww tli* iit»s^ <4 tlw imnk$^* 
of Prince Oiauuh ^ »«•»*». io Itm, TIk lUtwiaii# Iwiih fw k*4 
c»f f lie i*ii*rrl*frip, t pJboi In whkii i<« mevmd the |rt»rii!wr*«f *i4«w„ It ««w«ik<«a 
«r two a|iart«M»t»t»; toil emi mmf of ihe wrti*W« of ftmMm 

mvm wMki* of ice. Sewn* of teo, ww» tieil w;on» tlWMi mm 

WttlkMtl bwrMliia. 


Tnit BEACON WHY. 


“And God TOAd© two groBt HjfhU; tbl gnAtcr light to rule the day, and 
the loaier light to rule tho night; he made the stars aI»o.*’-Gs». i. 

418. Why doei frost benefit fallow soils? 

Btitjause it cximnds the clodu, and causes them to break and 
crumble into fine dust, erpoaing their matter to the air, enriching 
them by the absorption of gaseous matters. 

% 410. Js ice the only instance ofM*ater existing in a state of 
solidity t 

No } water becomes still more solid f» Smhination with Uitti 
and other earths. 

420. Why does water become more solid in these com^ 
binations ? 

llecausc it parts with more of its caloric than in the process of 
freezing, and is therefore the furtluT removed from its natural state 
of tluiility. 


CHAPTER XVIIL 


421. What is dew? 


Dew is condensed vapour. 


422. What causes (hr condensation of the vapour which 
forms dew ? 

When the sun sets, the earth, and the various objects apon its 
surface, hetfin to cool. They thri>\v off, by radiation, some of the 
heat which they rccciv^id during the day, and, l>cco!niiig cooler than 
the surrounding uir, they condense the vapour of that portion of 
the air which aunes in contact wit It thiin. 


423, l^^hy do some bodies heromc wetter with dew than 
others ? 

Because substances differ ia iktdr powers of radiaimn. Those 
which radiate the least heal renialti comparatively warm, and do 
not favour th© fonaatian of dew upon their surfaces ; while those 
which radiate most heat bctxjtmj cold, and cause the moisture of the 
air to settle upon them. 

424. Why is there more dew formed during some nights 
ihm on others ? 

Becanse of the mriatim in fmnperatu*r, nud the manner in 


TUK SEAtOJt WHl. 


• Aitd Mnii diVfwmltUa^ of ofieSkiiont. im? it k * «iws. Mj’-iu <3 <mI vUtclk 

voHflth In ill/^oEiicTfiUKv itj, 

which th«j?vc vmktiott** th^ rcWtif^** hv^it orthc mrih, mmI ili« 
»*ir in n Inch lh«j riijK>ur in jsanfMji 

425. lit th^ f&rmaimn qf d^Hf M<» m fhtf 
cold / 

It h lh« of cold. The T [\> with wfiich 

the air in can.^% .he v«|.»».mr i-> eontJuj*c, anti ft^rfe 

•dew^drtip. ^ 

426. tkc formation of Jno fe^ui (o eooi or tmrm (ho 
tiir f 

It tendw to wann the air, hy (hr qnttndfj^ tf 

rap^mr tiemting in it, aiul hy gi\ing to IIk; air the tutftnt 
which the vapour cor.taiutHh 

427. Ujfon frha( sahHionrex d<o^t drw form tnottf frreh/ f 

llfwm Wixjlly, rough, amt rihr*«u't i*»i!,»«t{inn’)“, wiu’lii a» the iroo/ ol 
antiimli«, the U*avr» of plant’*, htniirt of trr:iK'«, Ac. 

42 h. Vii‘*n whot Suh^(o>ior.ii ti<*rs Jra' form Intiff frrrhj ? 

UjHni »rn<.><»th Murfiu’es, f uel) .!.*♦ tlj^.^e of mrtof $fanrM, am! 

420. ir/^y doeA dne form upon rou*jh gurfxer^ more frerl^ 
than u/nm emwth onex ^ 

IlwauHe rough joirfui'i*** radmfr heat frrrij/, an<! eauw then >u*h- 
to W*<N#me co^iled j wtule atiuwjlh rodiotr lr*i hrat^ 

»rnl, therefore, their teiiijiNeratnrc not full in the «attic th*grirr<». 

450. In what dor* the radiation if htat fram the earth 
//y ni^hl illmfrate (he i)mnr wisdom / 

If ih« heal reri.jvcd by Jay were not mwlialet! hack hy night, 
the ffiarth, luxtuiring na iMj<iitioit of heat every <hiy, irmld 
hemm sa hot m U» be winmduraWe hy the vegeUbla aij4 athtnal 
kiogdoi'nt rum eiwting ia|>ui> il, 

151 ir% dtw* (he radiation of heat from rou^k surfacm 
eshihit (he Iheine wisdom f 

Became i* caiuw* tlic uf 4iiw tspno griii* pkal#, iii4 


fllg KBAAOW WHY. 
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“ Thoa lha rartlt, and walarcg it t Ihou gr<jatljr enrich^st it with 

ttMi mer of (»od, which iiit full of ||ktor : thou pn^rmmt them com. 
when thou lijwt 80 provi^ for it.'^-PsALM xlt. 


trees j but n|>on bfrren ro(.*kf», walks, and bareTand hard soik^ 

where dew would he of no benefit^ it docs not form. 

4'T2. Whj does little dew form at ua? 

IJecmis<‘ of tbe low radiatin^ji: power of tbe smooth surface of 
water ; and also of IJje tendency of the water that has become cooled 
1 n 8 sink, and allow waniua* portions to rise, by whkh the tempera- 
ture of the surface o( the sea ie seldom greatly or suddenly redutedm 

133, Why is little dete formed on leindy nights f 

Ilecauac the air. heinj:^ kept in rapid motion, does not remain long 
(:ii''ugli in contiud with <f>olin^ surfaces to deposit its vapour. 

13 i. Whg docs a gentle hrecze favour the formation of dew? 

Ikeause'. while it allows each stratum of air to reniain in contact 
with the cold surface of the earth lon^ eiuui^h to deposit its inois- 
tore, it brings frvuh strata to the earth, by the movements of the 
air; and U'i thc-c froh strata hrinjjf additional moisturCt there 
results an iueji'uscd formation of dew. 

435. Why is a very calm night less favhuWhh to the 
formation of dew than when a gentle breeze prevails ? 

TIecause, thnni|;h tlie stilhiCKS of the air, the same portions of the 
atmosphere remain in eontart willi the earth’s surface; eonse* 
fluently, there is not so much va{K»ur pn'senled to the coolings 
bodies as when the uir is in j^entle motion. 

4JJ0. Why are clear and starlight nights favourahU fa tJhe 
formation if dew ? 

Ilecause the riuliation of heat* from the surface of the earth is not 
ehetked by th^ intenreHtion the elomds, 

4»37, Why does the iater&eniion of the dauds check (he 
radiation <f heat from the earth ? 

Because the clouds aH m strondary radiators ; they receive the 
ndkled heat of the earth, and return •/, by whieh the degree of 
cold that would olherwise occur tipcm the t^^urfaee ine earth li 
OQiaiidmUy modiBed. 



mu i^ASoai w«iv. 
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- Tbe Inrtl i» my I shat^not viwit. U<* mv> to Jif duvsn 

iu (pw*u xs\tn. 



n.trrfl^lATfOSr rn^ TJf» FuitlATKiJll' OF OI.W. 


431 If |»Iftl<!»s of fUMM 1 k‘ onr rrfc'Si-Jwii*. ni h, ?!;■* MHvM'souur. no „* -w 
wUS Im' Ui {WJixitod mi tho ffr»m tmth-mmih tUo t^laUx all «iaK)Uii»» 

iho ffm*# wnU l*« Tit.. f*! iJui thr ff'mtirt, Mnif 

mliiWor<t of lnnat^iMCSi hi tl.o w»n' tTiannvr m* li«‘ rlcnU, rt'tnrnini* th«i» 5>o»l lo 
tim Ixxlica nndfjmoath tln-ui anti t» »‘vcntin«: «U»» h ri.uii it*"w Ilirrwtu 
It lia# lHH*.a oltaorwl that shwp that have lain on tUo urm tiurinif tho 
lion of tU'w, !i»v(* tlifl" Hack* fumiph t^ l,v inAiurfttiHl w tih tl. ‘mt that uinhmjoaih 
thr )iin« «r)nT<' llwsir turn to tiu* •arth, I'.jclr r«»iiU a ' dry. In tiu *tKWr 

irmunr-r flana gloln** «u«mutdi4hMi in tlw* air, < n ilrvi .f.irtuinc ttl ta, wfU ln» fnimil 
l(<a4(«4 with ilrw ni^Mi ll.o toil, Iml tlmrri mil l>*' no Aj>j*c*mn«'o of 

ttv i*tunfr uinirrnealh. 


CHAPTER XIX. 

430 , u tkrre Hiilr v.*r no tivtv fftrmrJ ichrn tut tiouJ^ 

are dc$uc and loiv / 

IJk?cattfMa ibott tbe hvat r»vlinU'U by the olotitii* to tb<? eatHh 1$ fott* 
ftidmble, aiwJ prttrtnti iht cmlin^ of the aurfmea tijH.u wbwb «U w 
uBtjaHy forms*. 

MO- Wh^ i$ thtre an inerrate of dew when the chmU are 
terg hij^h in the aimn$phere f 

Ilcoiw© tbe rftdmtiojf efct of iW clooila dfmim*ht» tArir 
dietanm fk>m ih^ earlb j and wfum they are far away, H b 
i50inf»^f»lireJy Mde. 

Ml. fTky are Uumh, and pheee rUm ta the tm, fre* 
qaemiin warm-er in winter than plaen refnaeed Jar frpm the 
em f 

Becatise. heiof f to cloudy iikm, formed % the eirii|sm^ 




T0B BRASOK WHY. 


m 

“ 1 wUi put ft fleece of woo) oiittbc floor; at^d if the dew be on the 

fleece only, and it be dry upon ali lift earth beaide, ilien shall 1 know that 

thou wilt save Israel. " 

• • • 

cf tl»o the clouds art at a trrecn, niid prevent the loss of 
the heat of the ground by radiation. 

4 12. Whi/ are fogt unfamurahle io the. formation of dew t 

llecausc they act^n the tame manner at clouds, preventing the 
Escape of radiant heat, and preserving the temperature of the surface 
of the earth. 

s 

4411. But win/ does it tometimes appear that mutch dew has 
hem formed during a foggy night? 

nwauRc the cold airfif night ihrowt down the vapour of which 
the fog is compfnrd, and which, tluTcforc, apjfcars like dew. Ihit 
real dew is that which i» caused by the cooling of the earth ; while 
the wetness {‘nn^e<l hy the pR'cijutation of fojf« by c<dd, is more 
allied to ntin than to dew^ 

414, IV hy is f he gravel walk frequently free from dew 
while the grass is very tret ? 

liiTJinsc tlie gravel radiates heat tessfreeig than the grass, .and 
therefore it does not l«'come cold. ik'sid*.ts,* lIHS* at/n/Mcf/Vo; 
jK)wer of IxRlies inu.'-t he considered, as well ns their radiating 
powers. A body might radiate heat, hut if it were in u jx>»ition to 
obtain fresh heat by conduction from other suhstaue^cs, it w*ould still 
retain warmth. 

445. JVhy would a handful of gravel placed on a bed of 
grass become wetter than the grave I <f the walk ? 

IWause the handful of grnvel. hm.ng cut off from the saurcet 
heat hg rand net ion. and isolated fVom the greater nwiss of grard* 
would r«diutt> its lu-at, and fall to a lower degree of ternpemtane. 

4 M>. fVhy will mm’c dew farm on tkavingt of wood than on 

blocks (f tamd f 

Bisnuise the shaving*, being thinner bodias, do not derive the 
smne amount of heal hy condocihin. Tlie »urfjiee of a block of wood 
would continiitjlly draw iff heat hy if# internal 

parts. But the shaving*, having no tuch sonrcca to draw from, 
would bwmje coldor lltiit the hhiek. 
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“And H wtsi »o; for ho nm upovlyoulbo morrow. *nd thrust the> florce 
together, »ud wrlngpd the dew out of the fleoce. « bowl of wtkr. '• 

447. do bodies that ftre elevated a Utile wa^ in ike 
air receive more dew than those that ore in (toniaci with the 
earth f 

Hec^ansa attcK kxliaa m are in coutat't irith ♦} > mrih thme some 
of beat by cmdurtian tl emfroTo : lhilt‘ tUow t!iat ap 
elovatthl in tW air are lesui fHv^-umbly »itrat4>d. 

* 

4IS. TVh^ is the opinion abandoned that date proceeds 
from moisture driven of from the ground? 

It is unrejwonabte to suppose ihu( the earth wonU? bo 
H arm enough to drier off rapu\tr^ and «.*?</ enougJi to eomhnse it 
(It the same time. 

Because, also, hoar /yosts frequently ">ccur tijiou the surface of 
hard fro$U, when the surface of the earth U*ing corajdetely frozen, 
and the air bcungcold, Utile exaporation could have talvcn j)laee. 

In cfrUln statflis of ttui soil, (W>ine» jr^rfion of inoifttimi U giroo r lT Uy rvsjrmm* 
lion from the €«rth, »«d this moisture «ftcrv»rd» b<wtnes eotivet ird inU) dew. 

410. Jd^hipdo the leaves of trees often remain drif through* 
out the ni^ht^ while those of ijras* and shruhs are covered 
iiiih dew f 

the air near the uj>jht imrU of trees i» mors aptated 
thim that nearer the ground. The «ir i« al»<# warmer, U?<!«uj*e its 
temperature b less affected by the fall in the ternperaiure of tha 
•urfiMNe of tlie earth And, from the pliancy of the twigs, the leaves 
are nearly always in motion. 

4^0. Whp are tallep and sheltered places liable to heavte^ 
dews thm elevated lands f 

Bicause ralleyi aie characierisrd by greater moistmrt ; and tlxt 
air b liable to less disturhanre than in elevated places. 

451. Does the JUiid which is transpired the Imms of 
plants contribute to the formation ef dew f 

The transpired fluid of plants roniribatss to the humiditf sf the 
mimmphert, out of whkli dew U formed j but aiieli trauipired flidi 
k only a tributiiTy paH of dew, and not the direel mm of It 


m 


TH* BeiSOH WHT. 


'* Axifl Qi4mm mid uuto Ck4 * * It not bo dry only upon tl»o flceee» 
•ad «i|xm Ail tb« ijround let there 1m dew. '* 


CHAPTER XX. 

452, Why i$ dew seldom^ and mly eliylUly^ produced in 

/ • 

IkHJitUJMj hoiisos, and all other object#, radiate keat. The cooling 
of the earth ia, therefore, materially checked by the abnndani 
radiation from elevated object#. 

453. Why ii dew formed more plentifully in spring and 
autumn than in sumttrr? 

necatnte at those seusoim iho nights are longer, and there are 
great differences behveen the temperature of dag and night, 

451. Whg is dew formed most ahundantly on tho^e clear 
nights which are followed by foggy or 7?iisty mornings ? 

Ih’cauHO the atino>|»hcrc fmsticsaed a high state tf humidity, 
tm m cvidt-nc^nl by tlie existence of fog or mist. 

■ r * * m 

455. ll^hg is more dew formed between midmght and 
sunrise, than between sunset and midnight f 

Becausi? the cold of the earth an I the atmoapliere is greater 
towards the morning, in consequence of the number of hours 
through whkh heal has been thrown off by radiation. 

456. W hy does dew form rapidly on a clear morning after 
a chudy night f 

rkcausc, duritsg tbc nigbt, the ehmds have prevented the forma- 
tion of dew; the air has, therefore, retained all its moisture *, and, 
as soon as the doods \m$ away, the earth cools rapidly, and dew 
i# deiMMtted abtindiintl.i . 

457. Why do bedroom windows that are eomeahd hy 
shutters on the inside, become comred with m unmml degree 
ef moisture / 

Bmmm the sbntten prevent the glaiM from being affeetod hg Us 
radiatkm rf hmtt Jhsm the wails, and tlie vtrtcm* olijeets within 



ms usAdozf war. 
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Ood did 10 that night: fbr jt wu dry upon !^e fler<c« only, «nd 
thcro WM dow on lU mo gromid,**-*^ VI>a^M» n* 

the room. It is, therefore, exposed to the cooling influence of the 
outer m, and the moisture of the air within Uie room condenses 
upon the cold glass. 

458. Why ghutiem oa the outd^e of the ttindow proven f 

the dep&iitian if eo larye m amount of moif^Mre f ^ 

Because, as wdOi as axeluding tite cold air, the shutters prerent 
ike radiation xf heat by the and, the;N»fot'a, the moisture 
of the air in the room is not condensed {:^>on it Iti the sr'oe degree. 

450. Why do the mate employed by yardenere protect 
ploi^ti from the xffecU of cold f * 

Becanse they prerenfc the radiation of heat, not only hy the plants, 
hut by the toalU or other ohjerls by whicli Iho plants may be 
surrounded. 

Wliateter intervenes between an ubj»»ft vnd the prevent » ^he 

radiation <f heat fvtn that object ; or eounterhalam e* (he effect 
of radiation by directing the beat back again. 

400. Who are pi ant* ^ *5'^., frequently covered with hoar 
frost T ^ 

Because the dew deimitcd up>n the plants, from the 

fxdd. 

461. Why dam hoar froit indicate (He approach of rain f 

Ikctuse it shows that the air is pregnant with moirture, simI the 
temperature being low, favours the mn^densafian of vapomr Into 
rain. 

402. Why doe* hoar fro*t present to the ege such hmu- 
tifkil erystoUine form* ? 

Beouise the atoms of water, when dt^prived of the tkurrm of heat 
mv«ssary to keep them in a fluid condition, (hmmim* ta 

yrampi, giving rise l4> what are called crystals 

40a Why do (he pariklu of frozm water thme mrmye 
ikeamipe* f 

The Aim k not clearly understood. Bat it is oonjeetiiiPed IhH 
mmywrtkm InUmmccs the dispoaal of the partklif of bodtea k all 




TitJi MMABon wmr. 




"Out of whfm vomb csme the toe? tod the houry froel of heeven. vbo 
tuO^i gomWed xxmx. 

the proociMMi« of ayHallizaifbn — *' that each particlifofa crj'stalline 
maee hae certain {K)int8 or poles which possess dehmte properties, 
and tluit crdicMon takes place only along lines which hare* some 
relation to the attracting or repelling powers of those poles/* 

4tU. Whi/ are ijie crytiaU of hoar frost tnore interesting 
tn their forms than those of wafer frozen in masses ? 

Ikcausc the minute drops of dew being, as it were, susj)ended 
the air, the atoms of the droj)® are /rcc /o arrange tkemselees in 
(Tystallino groups, without the interference of resistance from the 
weight of surrounding particles, or other causes. 

405. Why do the crystals of hoar frost resemble iliose 
tf snow f 

Ikcatiso they ctmsist of wiiuilar atoms crystaUized under sometc hat 
similar causes. There is a slight «listinguUhing difference betweeji 
the crystals of hoar frost and tho>e of muow, a hich may be aceouiited 
for by tiic rari >uh degrees of teinjs ralure in the atmospheric region 
where snow is lorfrud, or by the dilh-rent efTects of the magnetism 
of tlic earth and the vlectricity of the air. , ^ 

*1 ti G . What a re fogs ? 

Fogs are clouds which form on, or descend to, the earth's 
%urfitce. 

4(17. Why are they generally dark and stijlingt 

liccause the iujueous vapours 'd which they are eompt>»ed mingle 
with the ifm>ke and eshalafions of towns and cities. They* 
therefore, do not con^iist of pure miterx vapmr. 

4liS. If' hy an- fgs most frequent in spring and a$d»mn f 

Ikt'ause the temperature is most oarMle in ihoiid Boasoni* 
Vajwurs Ut'oiue suddenly coudeun^ by chimgn of temperature. 

409. Why are fogs sometimes called dry fogs ^ 

Ilerause they oceasloimlly asimme a duU opaque gppearaHcSt and 
produce a very depressing effect uj^mh those who breathe them. 
Their peculiar darkness and ofipresive elTect hare been tfltribiiled 
to ileeirkitg, llul the cause of dry higs m not clearly undeiatood 




THE EXASON WHT. 




*]>o»i thou know the balancings &! Ibo clouds, Iho voaUroiis works of 
hlsa which is perfect In%knowled!(pe.'-Joii xxxni. 


CHAPTEK XXI. 

470. What are chuih T 

Clouds are bodios of vaponr fioatiug in tl'c ^SMwplicie, 

471. What are the ^oureefi vf aimoaph ^riv rapaurs f 

• ’Hio xnjKJurs, of vvldeh cloiida art* fonocl, uii.sic iVtnn the 
fvaparaiion of water at ihc earth it suriiwe. 

472. Why dom wafer placed in a saurrr di.uippear after t 

time? * 

Because it {wisscs awal by evaporation. 

473. Why does ink hevome dried up in mk stands ? 

IlccfUise its watery particles evajiorate. 

471. Why do ponds hecoi^e dried up in dry treat her ? 

Because tlje water passes ♦*vay l>y evaporuli. n. of 

eonsit’.erablo attd depth fretpiently Ixvoine ftrtrd up, 

475. Jf'hy does tref linen Inreame dry h, exports re to air? 

IkH'UUiH’ the water ateay l»y « ia|)N>ratiou. 

470. What hrrchifx if the ivatrr rvopornfrd from the 
sanerr^ the ink, thi p^ nd, 4'c ? 

It contribubisi to tin- f> >'ma(ien uf rt^uJ*. 

477. What other Siomees of svaporat ion me (here? 

The chief somre of <’V"j|s/rJ4ticjt) i» the sea eH|w.c tally ahmjar its 
!>.>nh'rs, where it !»ee‘ njcs hciiUMl by (he earth; Ufsitdos nhhh 
rteers and lakes, the steam from nmnnfaetoric* atxl hM-oWMiiVr** 
nul the water prodnrrd by the breathiof? of animal* mA the 
burnisr,; of fire*, &e., all contribute (o ik- nj 

c'otsJs. 

47 B. W hy does rapo u r ascend f 

Ifccautfe, Wmg bijfbly rarefied by heat, it it spmHfcaMy UykUf 
than the adr. 


m 
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•♦With etotids h© cmtreih the llirht. and comtnand^Ut It tu>t to tlthie hj 
the cloud t>»t comelh tet wilt.'*— Job xixvi. 



470. In ivhat slate does vapour exist in {he clouds t 

lorae persons it is mipposed to form watery vesichs, Of 
minute bubbles ; by others it is believed that the diffusion of cslorio 
between the particles of the vapour forms a kind of aqueous gas, 

^ 480. Why does rain sometimes suddenly set in! 

because a sutldcn change of lemi)erature j^oduced by th^ 
advance of cold currents of wind, or other causes, may deprive the 
watery vapour of its caloric, and cause the parados of the vapour 
to unite with each other, forming drops of v^ter that fall in the 
form of rain. * 

481. Why, when a decanter of coid water is brought 
into a room, does it soon become clouded with moisture! 

Ilccausc the cohl d(‘{nnter attracts the caloric from the vapour ; 
as the caloric abandons the vapour, jind passcft into the decanter, 
the vapour condenses, and forms simdl drops of wafer. 

In this illustration, the cold dccaider represents a cold current of 
air acting upon the air, and producing clouds. • ^ 

482. Why do clouds present such varied appearances? 

IWausc they are affected by the degree of moisture in the air ; by 
llie changes of temperature j by the direction of the winds ; by the 
heights at which they fly from the earth ; by the electrical states of 
the air ; and by their |>ositious in relation to the light of the ettii 
and moon. ' 

483. Mow many Jbns^s e^f clouds have been denned md 
mmed ? 

There are three simple fonns, and four compound forms. 

1 . Cirrus 

2. Cumulua. [ 

3. Strains. } 

4. Cirro-cumuliiik 

IS. CSiTo-stratna. 

6. Cnmttlo stratits. 

7. Ximbat, or Cniuidn^rro-atimiua. 



tmM Kiuiax why. 


m 


* lit lh« m4 llyigr 4<i ; «iim ba 

owl, tttd tlMsar wwtm ife« xu, 

4h1, Wh^ mme ei&u*h ealhd tirmi f 

Tb*? Lit in won! eirrus iiit»mwk i kvk, (»t i'url of bi»r. tb«» hm( 
biir of Iw^vf , Tbju ]»iLiii« hm^ lhm»Lr(.', Uvn :t» i\um M»» 
rtttrfp fimds tlitl in bjiigr cnrljr «sf fettle, in - curly 
i» 0» aiTOiie6'|ibt5ri\ 



ctmr*, OR Cl Rt Cl >rr». 


4S5. IV hat are the peettliaridr* af cirrm chmk f 

They fftiicr^Ky |ipp<5ar in rr^.i/Acr. mid ire »iid to Midicile 
th« oontiuilfcm'\ of the ysxmv wtatlu r, < ** 1 1 lia.up:i, nwirdin^ to the 
phenomena which they exhibit. 

If at flr*t they appear hi^h, and th«m iH'Oome Laerr and dtmtr, 
limy indicate the cf^miujs^ of etormp vteathrr, capiTWly it ttn'-y 
rvi»e^*i Ihia indication two eveninj^ or m<tr« in The 

»*toriii ii naid to come from the point npiwmite to the chmd#. 

If limy aprrid the *.ky in tr^ht itreakg, they indicafa 

the cwniiig of mmi in tlm dlrectiimof the atteahR- 

If they rtnidvc trxem«eh'<}« into Ump tfmil*#, which i^radually 
^^pread into shmh., and then into the rirre-etmtus fom, 

then c*»tintietf! *eet ^-eMer may be 

If they Jtp hifh, and reiam ikmr dkiin^mkmg form j if Ui«y 
d-tf mi rapidly imrream in number, m alter iti ahopa, thiy Ifidkat# 
the cvmtmiiaiiKne of mailer. 

48ff, Whf are aiher ehwh ealhd etxmwtmf 

The Xaitlii wmA emmuimi ttmm ft haiip, an acwekNi, m an addi» 



THE SEAEi>N WnT. 
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” il» bhHkltj u{» ibcf traUrr* In hi**tlilcli cloud* ; and llie cloud is uol 
rent under Uic^.*’— iou xxvi. 

tiori ; it iuiA, llicrcfurc, been ’applied to those clouds that p'GW out of 
u smaH nurlfus, and cidarg“e until they acquire the appcanuicc ot 
\Mi bodies. 



crMCLtK, oa riLK rtoru. 


‘IS7. U^hiii art ihe prcoliari/i*,-} of citniultof 

Tbt \ are fnrnu'd in the hover ulitu/splK-re, nud rnu\e with 

the cnrnnit that i?' next the earth. 

A stnnll s|M>t ut first appear*, and in the nucleus qn wiiieh they 
iiuTinse. The lower tin\i\u'c thmis an irrejjular phuft-, but the 
up|H?r parts rise into nmnd ile<'e\ letups. 

If their format ion is ^niJu.d ; if they increase and ri^c 
ivKin, and dil^apIR^ar tow unis sunset, they iiuiu'ate ft no woather. 

If they chanj.ee frrijuentiy and suddenly, their fleecy prirtK breEk* 
inpf ini') thin streaks, and their p.uu'r;d character changing to the 
eompouiid forms » they f^retoU rain. 

If they continue to increase, md rise aWui fftifliet, then* iusHcato 
Miorm and ihunJfr in the nigUl. 

ir/y are otdier chinh called simiui ? 

The Latin word itrtii»4 means strewed, scattered, kid long, flat, 
prostrate ; it h*i», therefort?, ken applied to the lowest cknuk. who#© 
inferior surfaceit mnmotdy rest on the earth or water ; including a!) 
thme creeping miatit which in calm cTcmnga and mornings 
Li tpreading sheets (like an inundation of water) from the Wttoiu of 
talleys, and the snrfaee of lakes, rivers, Ac. 



rift mAmw wnt 


m 


* T«rr»(jr* tn. n ')i Owy |Hi,riiwct b>> lh« wlti4( aiMt 

«»y wniiMHi 4 jtx*. 


48D.. Pf^hat ijtre ihc iwuii:trki€M ;‘/* cloutjk f 

1C witca thej opinar in lofi ii;r^ ^^rmhinih p<jt s'*!* tli* 

•ppi'amnce of fMmmiiijt.mHl »iiti s v.p!r./i' <1 <ly i»'»v»y, 

they Cjri'U‘1! 

IJ'.i't iii rlooils ii»^" ‘'IcM'twJ, 

da>np jfiiii i-k'trUi.* '‘.rfuflrr jo.*; ,iu 

4D0- II’ ’^y iW wmff clomis caihui cirri^'cumufins f 

thrv anR form :tl In a ronibi»i»tiun (4 llm rit'rwt iii4 fW 

atm aim. ^ 



r!i:B.,>-4 j-Btfit <» < 1 ' 'I s“* 

40L are (hr f rruh pntin of' » irr >-ruh’}uhs eiatidi t 

'liny form a vvfrj Wautiful #V>. rjilolntinj; aunwNoai 

<JL4m€t K"<l!i> of <“!i<n4*i, at (Uir< nitt 

In miukimr ilwy f< nttU hrmt and Jiy frrorA<r, i( th<*}* tly hi^'b, 
aJMl in broken, wtll-dvrm* J Ikl if Ibey K'^'b^r bmy atui 

niU'jfe 'into tbe cirro'$(riattt$, Uun b>te(4fU eltiwyr (o tcrf. 

•4J>2, fVh^ are Momt ciO'^Js railrd rirri>-^»trafa$ / 

lieraUfe they «rc by a ctnnhlnuthm of tite n>r».» awi tbi? 

4i)3- ff^hai are M.r peruhandn cirra^fraiu* cirnd* F 

Tbfy art* psf'ncmtiy En»t bj tb<; nrrm diwd* mdinin^if to 

a 1wnf.«fital an4 bm’ard# m^h tiilmwaya, 

Ilw'if Plracturf wk*# murk, i*n'jMatin|f at ihtm ili« 


m 


'illk UlAAOn wuv. 


• ihi'tt O OhI, tki we five ii.itnki; for that ihjr name i« ii««r Ihf 
w<indrt>u» wotk« j«x.xv. 


f>f pamikl Imj’H, thickest in the middle or at one extremiiy, and 
ijrrowiii^j thinner towards the edj^e*. Tliey are IrHjucntJy^ inr* r- 
jiilnprled with Hinili par t ii les, pviii;^ to the fclj the of 

graiiiCfl Wfaxl. 



< < n s <. i.'vt'os. 


Tht nrro-alraftin pn*<*i( di"* w ;u«l and or \ the urar or 
distant apprfiacli of ohh h may ho estimated hy the y'rcuivr tr h sa 
; huncUnce and imti: !ifn*n<'e nf the r]*.uda. 

* <■ 0 

SvmHijncM the rirm-ntrafus ami the tirro^cfimuh.i.x appear 
to^'elhir in tl»e sky. mal even ullerriatc with each otlt' i in Use J5a«>e 
eli>u:!l, when the rapid chanires whad* ciimjc allhrd a cmiotiH 
xpeetaele.and an opinion <,'f the w.uther which is i ik el v to follow 
may he formes:! hy observing h f>,rm o/ rlouJ p>ri .>i/# < 1 / 

TliO rirrru slnitus is the form ot cloud which itviMst frccjncntly 
exhibits wtditr and Imuir hahtr^. lienee the reason why fi-nt 
M»Cit/ier is cxjHxded when hu)^4•s ftp|.K;ar. 

4tH. fl'Ay arc mmm chu^h mlM efmiul&-4lra:m f 

they are lonaeti t»y a combifjatiim of the cumuh* mid 
the sfmtus. 

405. B"hai m-t ih^' pe^mhttrifm 4 ^' cumuh-sfratM eli>ud*f 

Tlioy are frmiuent 1 \ see-a in the aatna tky with the etrm^rutm, 
the latter forming dull tifeaka rumiiitg aeroit the momitaia-like 
pile of ti»* cttiau/a-ffnifur*. 



T01 »RA«Olf W^Y. 


101 


“ tlMm Ufl vt> ihv lo tHf <4»w4wi, U*it ihf wtun 

m»jr «fl»wr ilwfosf/'-Jnft xxr\n<. 



crid.rto-fTttATr», '»k Twjfi?f t i* t 

TItry p-fi^ rallj Oinn JoOy ai<«l <U’n»e of cloud, 
view the ima^jrm' of a Wantifnl lfu.4jf.<'ttjy<», If they nV*' anti 
IxTomc hV'lO,. and flwy, they lorrt<'l! irraf^tr ; hut il they 

inerj:© uit*» ihe i.nhtrifunthit* may Wt 

cxjwcif^. » ^'hvit they low»r, atsd O'^UMd <4“ ri*iujjr hij^h and 
«p|¥n»ni*j;ir fleecy, awminc tlu nimhus funn. they denote the 
ap}:»roach c*f ikun(ii>r‘Xt*frm)t. 

49S, s(jmt cluu h- ctillrd nimbut. or rumuh^ 

cirm-itratui f 

Hif Li^in term nimhux focaiia a »torirj-< hiud ; a violent atom 
of mn, Ac, Thm; chvtida anc fomei by nonhination** of the 
c$tmuivi», tirni*, mwl strtiiMs. 

407- IVhmt (frr (hr peculiar it ie9 of nimhu* chHid4 f 

Tlte chftiTacteTitit ick --sir ch»uda c-ttii I»eid be wimn tucy 

Ate ait diatafiw?, for then the ctmibirtalion fd tl*c rmmmh'cirr*) 
over a dewe miMw of giratm^ CJim be dialinctly wJtneacfd* Whim 
xhr\ fly over liesid. the lattiur em only be by cwi^oiidl 

o|)cnhi|rf in the df««e gfnitut, thremg'h %hwh the %hii!r fomti of 
the tmmmUi am! etmwi nmy be ieen. 

When tbr^ cloqilt »fathef rafddly, they hrinf |Miilii|t aliniMlAl 
rwttty kail, m 


T02 


THE BBA80E WHT. 


* When he m«4e « decree for the rJlii, and a way for tne Uji^httiing and 



HIMBCa, OK 8TOUM CtO»:!>. 

When tlu'j conuf wifl» the wind, and form dens^j masses of black 
cloudi lightning and hail may he exi>celcd. 

When Ihcir position is opposite to the snn, a rainbow g’cncrally 
appears, wliich h>oks all the more b*niijtif»d in contrast with Ih® 
dense mass of cloud iH'htnd it. 


CHAPTER XXII. 

• 

49S. ^Vhg do clouih aomctimvs appear to rise^ 
revolve in the upper regions oj' the air ? 

Because fjotnetimes warm currents of air ascend, and when they 
reach the hij^hcr and ct)Ider regions their vaprjur condenses and ftills 
As it falls it apiin comes in conta«‘t with wariricr air, i« ^tgmn rare- 
fied^ and ase<md«, 

499. Why does it sometin\r$ seem to rain from the chuds^ 
without drops of rain falhag (o (he earth t 

Ik^eanse when the teiitperatnre of the «p|>er and h-wer atmo- 
sphen^i aic dist«rlH*d hr moving enrrt!il.s, rain or snow may be 
funned and pn^eipitated from ilic «pper atmosphere, but be cro/io* 
raie%i again wp^m reaching A warmer stratum of lur. Hence it may 
min from the clouds, but the min may not reach the earth. 

5(K) Why do clouds generally gather and oheeure the 
shy hefore a eonsideraMe fell of rainf 

Btcanse when the vapour of the air k small in amount, opaw 


tw« Hiir. 


lOI 


* U1»0 cm ttioi tn «i»dui»} or wlto rtit iw tMlUo* id 

lwaivvw?“""^-»B xsitKiti. 



f«jH'i.»j»tf tlie li'glicr regioiJi^ tlic aHiv-Kn'*ii*r«> Uiu %Ul 

nn'lfhrm ciouiJm ; but m tbif fkini it# 

aiivAH«# lA tU« u|»fM»r rt^silnu' !<• !lwt i 4 tb«i 

alinospberc, iuerc«Wi» Ja^ii *i tj ^ i-»v.,'*r wtjitim:, wliw, «*et 

by a ileusvr fkUttm\^hw, it m « u*' <Ud 

<*i iamt* ^ 

, r*0i. /’r//y ifo rl:fmh <?:?./ dhprr^^ 

itterai iiutfg in $nc<:,emhn hejl>rr n ef rni^i f 

’♦Uitm the i'*Wur'- Ot<f‘ nky, tb^'y »u»mc of the 

hAat <;t \\ii* Hius’i ra)’M, miti thry al^o tn ovi'y^,' the lu»t ilmtii meluti^d 

frofu viitih. C<n>*wHjm oily, wIh jii iIk v pilhn , ibt'y IhfniAt'ht^ 
ttfv ratuM vf iittir nml u» jeti?* (ho tiir b ailty 

jiatim*to<l svilh mol'turo. tho * hnul*^ omy nvav nutl ifatlur 
sevorul tiuu*-* boforc a kfi of laio. 

502. wattr at all tnnpfratumtf 

Yw, t re/f ice and $nou' e ca/Hirate. Aliliianj^ of «J ivator nro 
evi|K'u*att‘<l from the surfiWM? ot'tUr rarOi c^ n ihn . Ky !}*»>* 
ration (he^'iu cb i« refrf’^i»r<i, OMujHTnttin j* aro njualiM tl, iivcn» nro 
iHol the di<‘ptit nnJ oitoht of o< < or- cmn^hioroWy 
i ifltirmv*! run] 

5ib‘}, ff'/i-/ <'/o cIou i>€ hf dmt indie. if f fhr c> lunj o/* rtun f 

Jk»CaU%' oV{i|R»ra! pho’t* in.j. h ^mi-rr r-t/fncly tcnKij *K0 

pcfcalenre nf tcind tlian wJum tho air i« "'Oil ('h.o*’!* of dunt nut 
only ioilkato iho dniiOHs of the <nrlh, litrou^h Iho ahooiro of r.on, 
hut ihey abo Kh ter tha* eunda art* prnvaiiia;;', and Doit 
i»y who!^ j'* jM'tivtdy iftnuif on j ihmdhry tin.- idv wjU ti’« 

MwnnT Ih'> fiavnnD'd with moUturt*, 

501. n\\f d itoi evapprati^n proceed go rapait^ in m 
cairn a» in «i i^re^icf 

M'hen iiir i* Die jwn (mnn yf'il remain in wntaci 
nith the walen' ; bwt when iwiwl frf4i and dry 

of air aro ri'*|i«o»led1y hri>hiit*t in ronf<}»'f with tk$ 
ccnjppfntin 0 tttrJd*'tM. It it (br tliia roaKH'i that ««:t linen driiia 
nior® rapidly in a wsiwl than »« calm nir. 




m 


rUK aSAWF WfIT, 


•Who fdvHli rain tj jjou iJic earllt, and at-Tidi tl» vraters ujioi} the ficldA **— J ob ▼ 

50o. Whtf do the different phases of ttte moon ajpeci 
(hr quanfitj/ of rain / 

IWiumi Uu; iniluonce of (he moons altradion alters the density 
of otir iitiiKwphcrc. From observations made during nineteen 
ytars, it has Wen found that the average number of rainy days 
for each of the nioRn's phases is im follows; new moon, 77 ; first 
fjuurter, 82 ; hdl in<M)n, 7b; lust quarter, CO j moon in perigee, 93; 
iiuK)n in apogee, 78. * 

VeriiffA the point at wliloli tho irK^foi i» Ic'ast distant from the earth 
p- nioHt distant point front ttie earth. 


CHAPTER XXIII. 

5(H). U'^hi/ do home ruhsfnnrrs JreJ ivarm and others cool/ 

Those that fn l warm are g(uiei;t]ly of a hffjher (emj^eratarc tluin 
(cmr iKHlles ; and tlioj-e that l«cl omiI are of a hnvrr ft m/'fi'oture. 

Ihit tlie sen/otfioux of hutf an I cold are intluenoed by tho 
condurdn^ potters of snhslanoes. Iron, though t*f lie sBrrtc 
lernperaturu as Wiml, fnls d'/ffon ttUp (o the /w<o i.uwe its 
oonducting power is inueh greater than that of wool. 

507. HV/y, U'h'tt ire bathe in the sea^ does the water 
appear to he colder than (he air/ 

lUveanse water ab.straets heat from the body mor'^ rapidly 
than air. 

5()H. iV hp does a still atmosphere in summer feel irarmf 

IJecau.se those particles of air w'hich are in contact with the 
hotly mqitire the temperature ikerttf, and through the stUlnesi 
of the air they War awiij the beat slowly. 

501). But ithp, if a wittd arises^ dors it feel cool/ 

frwh particles of air arc continually broiighi to the 
•urhwe of the body, and are «o sooner warmed than thejf are 
dispiat^d hp coot particles, and thus a feel tap of co&lmss it 
produced. 

510. Whp do sheets f mi colder than IdmikeUf 

Became they are tetter eomdmet&rs qf heat. 



tUtt HIUSMB '^UY. 


m 


' ta^to wt«d<«n, T*m«» nrf mjr tiMar; untt ca,. 

juKm *'11., 


lt«f 


511, Bui ic?%, Iff ken iks eletU require wurmth /mm the 
Iffthf, {io (he^ feel tmrmre (him (he (timdriit f 

Wng b«ii<*r coR'^uotons of Im, ;hRl ir.t* 
acY'RR}u}nt<^4 hy ihiy impart if ^f.vjkr m 

'tIicii tlu 7 mrm in contwl wit I, ilw ^ 

^r/jiy Jhmri^ ivcrn ncA' h> dsr jK^rm «i 
* u*((ry:t roeerin^ in eoffi rama/e^, and a imn caveritta in 
irarm elimatee f 

li<*< Wing a slow roivluctor. i» l^n •> »'» tli»' Aiirmtlj of the* 
Wnh when thij ext*T»jai n?r h c»M; hoiit Iy «7 * <<#;.Mhe .xler'^ai 
heat *vhen the air w hv4te» than (he tK*d>\ 


513. Wh^ fhe« the uhc of a fin pi tier a $rnnat{ott 
of coohtejis ? 

Beeatmc it ktrp$ the air in 'n^tHon over the Mirfhee of t,i»e 
and each wave of air Warn away noioe |-orfi«)i» of the heat of the 
IxKly. 

51 if the atr imr / 'f/rr than (hr fWt/, tehai 

ttoiild then he (he fjfecf (f (hr ftn f 

Then fanjjing the fare wonM prmluee a jir«« i/,ojt *>r irrmi^fd 
hi' id. 

515. }Vhff thnre (hhvtjh nn imh^fTi md cuttdnelo,- 

of hmt, frtl told to (hr (ourh t 

Ilecasise it i» m den'M* that it preurnfi n ffrmt mutup parfi^ifu 
to the kwich, mnl each juartiele tdki’« up p'vrti»n c^f heut. 

Ihit the heat wfU not |m»« away mphiK, glw Iwoot.,' a jxH»r rott» 
ciiMJt*6C» Heiw which at fint AtU ccrt»e« to impail 

llukt mmsAkm, hut rnaftt a ftirng of mtrmtb. 

510 . Wh^ are trood or ipory hanJin pai upon me(al 
impofi / 

lJe<‘nin*e wwk! and ivo'iy are fKXW e<*whid*ir* of h«itj iHff 
UifTtfoiY prertut the heat from lieing traiwinilt^wl lij ilte m^il 
to tlie hand. 


m 


THE BKAiO:« Wlif. 


** II it ft gcwd ikliif lo give lluiukf uffto tti« TxvrU, aiid to ditig piftnrt 
uuto thy tiiime, O Moat ^igU.'-rftA LX xcil. 

537. Wh^ ham porcelaia Icaj^oU handles *of the sama 
malerml / 

Because fwrculain i» au iinUfrercut conductor of licat, nud doei 
not create inconvcniatice by ccneeifinj heal rapijljf to the hand, 

ift ^ 

5 IS. IVhij, when meial feeitots have metal handles, is 
there a rbwj of wood or iron/ inserted where the handle^ 
is joined to the tfitput f 

IkenuHe the iiiterveutiun of the luoj -conductor with the 

(ran^iniuion of heat IVottj the b»<ly of the teapot to the huielK’. 

510. IV hi/ arc cloth and paper emploi/ed as krttle* 
holilcrs ? 

IVcauJ^e thiMuetal handic <»f a tra-hettle ratmol he {(.ociml by 
the hand \vii\\oni ineousvimwvv, utd ess tome suck mn-roodtii finrf 
sufjxtanre is interposed, 

5‘JO, IV hp rnni/ a man stand in an arm at a rerp hiph 
temperntnre / * 

Beiuiuse tlic air >oirn»undit><^' him {< a poor eondhi tor ; and if he 
iitands upon a mat It no of wool, or .t'run', t)jc l>eat will he conducted 
to hifu hut slowly. If, h*>wrv* r, uiulov i^uclj eircumstauces:, he were 
to touf'h n metal Imd//, he w'ouKl he verlously bunit. 

521. IV hp Will a hripht silccr teapot make letter tea 
than an earthenware one 

IkM'aujte brijfht snvfuees radinle, or throw oH’ fjcat umcli sIowlt 
than black and dtil! ones. ciUi»eci«<jntly the tea i« kept hotter. 

522. IV hp itiU a saneepan mhieh is Mack on ike part 
ejepost*d to the Jtre, but bright on the pmiion in mntact 
with the air, twit quickest t 

Because the hyek partwU m a gocul f«»!.ductor of heat from the 
6 t« I and U»e hritfhl part, being a bsal raaiator» wUl not diffuat 
tbEl lient tn the sitrnnmdtng air. 



Tti« *«ASox wiir. 


lOf 


* Dmi tbott ki»o# lb# lMiktid»gt*of tW I* % wo^^Jrcmt wwki «f 

lam wliidi i* perfect hi Jon ixsitu. 


623. ihould w<m^wn ar&Hm 

anpthifig u to he Xi i?/ h:^t ^ 

Because it is a b.td coiidltcbir, n»<i will ^fain 

524. f> ice preserved /' '■n .’.v trr.'fpphif 

it in f.annel / * * 

IkiiCaUR' liic flam'd wiU nm Me tjritnud heet te the kv 

I 

626. dim 9 U(jdr take •* Mm fe dmeioe in 

the hoitom oj* a eup of t^a t 

Ikcaasc the awgar, aw it rtim/erv ihe ***t heeehr, nnd 

impiuni the solvent power «f tlie wafer by the sugar i§ 

mrmnndcd. 

620. does sfirrirp the fro oifh a .yn/on cotae the 

eugar to diseolee f 

Because it direrts frr^h pov^irlet »»f water t<» the sugar auil 
di6tms the atoms of sugar la*tvveeii the atoms vf water. 


CHAPTER XXIV. 

5*27. ff'hy dors fhe hnft fin sever n uhirh it rdorrd 
behind meni itlil' romiing, increase the rfret of the heat f 

Because it prtrenU the heat from rsf oping into the li{< hrii, by 
reflcjcting it back towards the joint and the fire. 

62B. l}i>f$ on inrerfed cup, in a pie, prevent the juiee 
from boiling over f 

It does wo/. When the cup is first jtUwl in the pie it it full tif 
cold lar, which esponds or if hoi, and. ttndt mther to fort# 

the liquid out of the pie* instead of liceping it in. 

620 . But whp is the cup generally fuU juim when 
the pie u $et upon the table f 

Becniiiie. when the pie b tAkcn out of the erven, tlui rnrtfied ttk 



m 


Tllje HMV. 


** A% tmh am Ui burning rcml*. attd Voo4 to Hre; «o i» » roatentiout 
mail to kiodie •trif«."--l*«ovjsKn« xxiv. 

that rctnmu* wltliin the cup coots amt comieifses. It theit 
fK*eujHej« HJiich h.w« ^poce, a« a i»ortion of (he air whicii formerly 
filhrd the cup has hteti driven aa'ay ; nnd now the pressure of the 
ejtternni «ur forces the juice into the cup us the air within it 

condenses. 

k ^ 

5d(). then, are ptes info which inverted cups have 

hern pat more juicy than those from which cups have heen^ 
vm it ted / 

liecauNC, while tlie pio i« cooHrig*, a deal of its moisture 

( vijpht'atex. Hut, UH luuih of tl»e juice is form! into the cup, it 
<anuol ovapfirutc ; smd, lliererurc, the juice is preserved. 

oltl. U^hy do l/roths and syrups become sfronyer by 
boilinyf * 

Ih-cuusc heat drires of a portion of the water in the form 
of Kt(*am ; hut the solid tnatter bWW remains, and gives increased 
ktreng^th to ll»c diininishcd qnantitv of thud. 

/iirj. ^f^hy do spirifaiis mixtures become ji^aher by 
hoilinj / 

Ihv^ause nhadud, which is the Hpirituous part, is vety votaiile 
mul evaporates heforc tlie water boils, leaving the water behind. 

5lh‘h Why is it difcuU to heat water from t^e top? 

thf<*:uise beat is transmitted through water by the rnoremmt qf 
fts pavfirtvs . And as iIuhc pjuiicles which are lieatcni are lighter 
tlum those that are cold, they remain at (ke top (wliea hMt is 
applied tlmre), and do not c««ivey heat to the other parts of the 
water. 

f^ hy does boiliny water luUhf 

Ihtc'ftuso the lower fxarta of the water, ’jcing considerably 
expamM by htat^ rise rapidly to il» aurface, while the cooler 
jHirlJons tlestTud, The boiling of water eonskts of a rapid move- 
ment of il« particles from the betiom to the surface, and down 
again, na the hotter parttclet dtiplaee those tliat Have become 
cooled* 



TIIK »»A«OK WHV 
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CM«tir>th fforltl w)M> fitn rt^fnT Ix^”- hij»w»dr— 

}*tA.lM ctirii 


I 


r»l'55- Wh^ $hml^ ♦>#;, t^kith u v^hfd fir ^ 

i^e ^qtpiifd at the Am* cJ fhr teuirr :* 

B«C 30 wi«e the <»hJ {Huliel^^ tlr,' *viiu»r. H.*i jjr /-r.frA#' (ktn thf 

wa.rm.er f>i>rtimSf'vroM dcf'cen*!, htvi <,»<' :*»*' vvnti't' wumM 

rJuirt'lure jmwwhHi to the <x>olii»'f 

6lV), If'/tj/ (titdW trf Jkuif : 

ljkx\'Ui<»' it lijjfhter thv‘M* v-at<‘r,iu <• -ti 

hftvii)|r I'xpaiidt^cl it-*^ |mrlH‘h‘* 

5ti7. tCOiifJ ^rrai if trr r*rrr /in?, 'rr 

fhna kcatrr f 

lltH'iuiHf e«<‘h HSUS •>,►»* nr,., ]a\er *1* ie4' i ^jaa'd, it Waul i i.inh 
(o ih^' /<>]»>«, HUtil t!it‘ wh I' ih'uth of tht' iv» riiu uu4 (lie l.iUfM 
Uft nitte frozen. The hs.la ^ at tiu- wouhi Ue ; tho :um 

woiihl M'urcely h»v© jKHVcr to j/t iatnite tluve lumn'n o'* h'c ; 
anil the tliaw wouhl lx* altviuh <t \\ith drratiiul t rvi'u juore 

•erions tlum th(jiH* whieh are lu-w enc<mnter<xl in the uorthrru 


rk'JH. ii<^en ice, vhm Idrr anJ po^his (ur fioir^u 

icftd /<? keep the teater uutir^rnr-iih // ivarui / 

IhM'atiH' it fonuj* » eomj'ih'tt' rovrriij^, h\ whu'h the of ik^ 

wafer tratni, hh tluU it nuuu t part tafk fkr kr,n whirh it 
(lerives from the vartft. 

fklfK Then lehy woui^i water he in $ma:l ,pidntiitf^ 

hg ice appliej at itt irhile it «aid that the fioJ:rn 

Muffiee ef hket^ iendx to keep the water warm / 

I'kmuse, in the former inatanr<,>, ihm* i» no w^mrre.f» of 
ar'iing wpan (he Ufwer part nf tht wafer ; nor wonh] if# ftwrfaee 
he mmpietelg e 0 reri'i,m in tW of imture; nor wquUI the 

Mttrrifmmding air W roid enoMg:h to frvete the weter. 

iSIfX w dtMcend into a cate in tummcr^ do 

fml mid / 

Hertwfe the air id tlwe etre, l*cinf theJteredi fimi ti»e rtyt cl the 
the rjniiat-hw <if Wat by Wafe*! i«rfiC«a, b tedder than 
the tjtternal air. 
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THS fiSASON WHT* 


** From the place of l>i» Imbltaiion ho }V>keih upon all Iho inUabiianta of 
the earth.’*"Fa4i.M xxxiii. 


6^1, Wli^y if we descend info the same cave in winter^ 
does the atmosphere appear to he warm? 

BiXiiiuw the external air is then colder than the air of the cave ; 
end therefore, thoug^h the air of the cave may he at tl»o same 
^temperature as whcii4t felt cold in the summer, it imparts to us 
a sensation of warmth. 


CHAPTER XXV. 

54.2. What caus<fs the friHif-crpataJs upon windows? 

Tl)c vapour in the air within the room wminij in contact 
with the g:hiHH of the vvindiwvi*, which W e<>»>led to the frecxinij: point 
h) the temperature i>f' the ».*xU mill air, /rcercA’, and in cong-oaling 
its minute partieles arranjfe tUcm^oIves into crpidaJline f^rms. 

5 Id. Whit dors this -//o/r frrqurnthf occur in lrJ-j-in;/\s 
than in other apart meuts ? 

IWauso the hreath of pt')\\on<! xtecplnp in tfie ffosdine ! air 
of bed- ixKUus iinj>arts to tlie air a o ^U'ioh j ahle amount of muisftrre ; 
and also because the temperature of the external air is fx^uerally 
lower hp niijht than by day. 

51s4. Whp do the crpsfaU disappear as the dap ad ' Uices f 

Because the warmUi of the nuu's revs pirns bark to tke ins* 
crystals the degree of heal iicctK'aary to liriucfx them. 

515. Jf^hp does the return of heat to the icc-crpsfals 
cause them to dissolve / 

Becauso the hetit alters the condition (f the atoms or p^rlicrlei 
composing the crystals, and hocoming^ lalent, or hidden among 
tlaxso particles, produces a liquid wlicro a soh J previously existed. 

54(1. Why docs the meUed ice rm down the witiJorn in 
streams of water? 

Ihcmm the tvater obeys the hiir of yraeitahonf which draws 
•11 boilici towanl* the centre of the earth. 




Tilt ktRAtOW WUT. 


ttl 


* Wlmlaiit tf thi» priucifKiJ t wiwkm . iuhI \ciilU alt Utj^' p^ttiu** 

fpr l **<-»l'itir>vi{riMi ir* 

% 

^>le7 Wh^^doci mmiS pcriion f/ f he mtfer 'tdherff h the 

^iaasJ 

li.TatH?? it Ls Md to K^ii*** tvJiifw, iimlor sintii 

dwiiiHtair'w, cci'»isie« m’en »• in atihen? 

tv'rtlu***. ■« « 

• ihe waf^r j}^ ‘tn if Jo ^iolulei fchtft •! 

drfiCffidd itpOH iha tcindotf^fram' / 

Hi.c.iU'^o tfjtj jmrlu'lcn of tJie wat^r rJurr, -it iiolti lojn^lhtr, Thil« 
flu: A'if ulan l tluj putiy of tlj<* fi uiU' tht nn ; titnl tiulil t’ al 

prop, ity of rrp'^hhn h ii\\-u\K>\n. U twtcn !!h' tv aicr tli» 

W'.rnl otutact, tliT water in dro]***. 

5 tf). (f^hi/ d(f the dri>ps Jt^if*r'n uihI dfi^apprar ixftera timef 

w!u?n ilk* re/ia/f/ *?i o.'s’winu tluMvii^cr sjml tl»e w(kmI 

hn*i txvn fot-roomc by nsniiin't , att i^acdipn plaoe ; the w<.mhI 

wlikh pi'vi ; <■( 'ly repett^ii llo- n-.w attnirU it. The water, 
ra<l‘i itself uUn;^'' ihe soi*’‘u»'' t»r tl,*' w<K<<b »n»l !•» partly 
ahsorhrd by it, wbiie tie', put uf iKe water, to C‘»nt;ut triUi 

the air, if* trap-:!i rated, afki pa«M’« away, 

r»5‘3 H7/y dorff a #eia/? dx/p <>/ center run tdotvl^ down 
the pfas>t f 

Itecaine tbo iiftrufficm Is'twreii tbc wat».‘r an 4 tli« t« 

tlrufi/ rrj-'aijji’b to owroMto' tbe otfruf iinn of prm 

whinb dr.iw< #'» ^011*11 a b'«’iy of water to the r.'O'th. 

*!i3‘L But trhp, v’hrn two drape unites do the^ run dnrn 
(he prtur more ruputip f 

then Toe ufir<v't(on if fi-aei/adon ftirtiiiff wpai Iho 
br^r-T briy Iwwr.e* H'bthvcJr grmler than tinf attrjkrtiw artinif 
h I'.wxn Ibe water Jiiri tlir 13 jt batancii of forr« In fattnir 

of p-iivilatii-m i# ittrrxaitdt aiwl tUe i,nibf||:'«I drop rti'iii tiioff 
nprily down ilio jane. 



TIIK BEASOy WHT. 
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**B#* m»i Utc iiorw!, or lui tii« amid? which h*vo no unilorstAiMlIiiffT 
w»io»e Kouth fiiuti bo iiclfl with tho Wl Aud bridle.* Axxii. 

t 

552 . W'hy, upon stfppinj out of bed, doei the marblt 
hearth foci cold to the feet f 

IhxiiUMti it is a good conductor of heat, and by drawing off beai 
fVtjm ibo foot produces therein a sen$atioii of cold, 

• 553 . ff^ky does^he carpet feel warmer than the marble 
hearth ? 

JJccaiiHC, btiiiij^ a had cmuhiHor of heat, it does not Iwar juvu) 
the wanoth of the foot so r;ij>idly iih the liearth, and ihereforc it 

profiutX'S rt httively a Hf'nsafion of tcarmtk. 

• 

554 , If the marble, awl the carpet were both warmer than 
the body, what famsation would they then produce ^ 

I’lic marble would tlieu apjstar to the touch to be warmer than 
the carpet j becauw, bein^ a conductor, it would deliver heat 
to the biKly more freely tlian tlie carpet. 

555 , Why do sheets foci cold while blankets feel warm / 

llecaiiHU Uncn is a hefier conductor of boat tlnin ^mcl^ and 
by heating away Uic licat of (he hf)dy, it impart® a scnmition ff 

ColdiWSS. 

550 . ly hy does a h/ten shirt foci colder than a cotton onef 

Uoiuiuso the tine a 'id fahne of the linen War® away tho 
heat of the biniy more rapidly than tho looser texture of the 
cotton. 

557 , Why does wafer foel cold to the hand ? 

Ilecausc it in a heifer conductor of Inat than mr, and drawit od 
the warmth of the hand more rwpidly, 

558 . ./,¥ water a good conductor of heat f 

It i« mt ootwidered a good conductor, bcKJanw heat will not 
raadily pass through it by the ordinary cotirie of eonduction. Uni 
aft tho pjwrticlof of water lH*ct)me warm, they moWt and cold partieka 
IftliC tlusir place. Hesw water, by Ue momment ff its partkleSi 
bean mm m much heal ks if it were a gutod eondoctor. 



tilt mfA«0SI WHY. 
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* l «U1 i^TkiM tfckW* O wHfe m$ wh^U Iwtun » • wiU thwi# Itorili ibf 

wpirvditoiti* 


5 i^. JFiif i* mr no/ a eonducii^r k^ai m r^/rr/ 

IJocsHiso its {wrtides, witla?* a riven leu 

ibnn tiiofkj nf water, U *hm mi, iitt mna 

ittrlittce #» mof^y muium ki^t as Is^t it uU in 

\W %.mm manner «« wat.vr m Uk 

-'>G0.. if'rt.n; u t^r iei.^p^etfure 'p/ etirii'iti Aflieler 

0 roijm / 

Aiwuminir that they 'vill ^tUkvA in the »ame r<‘lrtton to Uie tiin^ 
ar llw other murrtJt of /im/, they are /til of tW 
though aorne may feel much watmer Ilian tllhen^. 


CHAPTER XXVI. 

50L Why are heJ euriaim injurioiu to health t 

UecauiMj the} eomjine aamnJ the body of the |>f'rsK>n wJthfn thetn 
tho air /wa dtprired of it' osyycn , aiul they prrrtuf 

ike fresh air of the nxun from appH^arhiug the {mn m who nv}iure«i 
to breatlie it. 

5G2. W hiit kiad of air is irithtn the curtaim f 

Air chat^Hi with ai^ uiiht^althy pro|K^rtioii tf mrhonic arid yae, 
arid an eicca# of mtroyen, which h*i been thrown oflf from the Inngf 
of the breather. 

4SO3. Why ikould Ms wii% eisr tains hr open at (hr fop f 

Beai«iM then the wann and foul air w^aih! rim and pats away, 
and froah jur wouki enter to iho iknnandji of life. 

5tU. Why do icr pam0 in brmthiny after each expiration 
of the breath f 

The fmaae allowi liiue f*,w the cormpt air. wlikh ta thfKiwn 
to rim and pa** away ; and aleo for the cnjgeii then in ll»« Uiugf 
to unite chemically with the carWn of tlie bk¥J«l. ai^^i fiirtn 
earhome arid yax 
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TUB BBASOB WHT. 


“I Will both l»y me down in pcdbe and Bleep* for Thou, Lord, only 
makest me dwell in aafoty/'—l^ALic ly. 


505. Whi/ k air^ which hoc been once hrBathedj unfit to 
he breathed a^ain? 

Bocfauflo it has parted with a large proportion of its oxygen, 
^hieh it has communicated to the bloody and has taken up 
vmhonic acid ga^ wliich it received from the blood. 

500. How is impure air purified T 

Chiefly through the agency of the vegetable kingdom, Tlte 
leaves of plants may be said to breathe air in a manner somewhat 
similar to the lungs of animals ; but plants absorb carbonic acid 
gas, and set oxggen free ; wliile animals absorb oxggen, and set 
carbonic acid gas free. Animals and vegetabUfs, therefore, 
recipnx»te each others' wants. 

607. How mag we prove that plants give back oxygen to 
ike air / 

If we invert a tumbler, and i>Iaee a lighted tofier under it, the 
tajHjr will burn until the oxygen is mnsumed, when it will go out. 
The glass will then contain air, almost destitute of 7>fygcn, and 
charged with excess qf carhonic arid gas. If We then place the 
tumbler carefully over a sprig of a growing plant, in such a W»y 
that the deteriorated air cannot t'Hea|>e, mw intermix with the 
external air, Ibt* plant will abi#*>rb the carbonic acid gas, wid rcstoire 
oxygen to the air in the glass. Al\cr a few days the taper wiS hi 
found to burn in the gliiss as freely as it did before the exiKjriiiiettt. 

5051 . Why does fresh air * imparl a healikg glm to the 
cheeks f 

lkH\mse it purifies the Uoed by iite free introdaciion of oxygen, 
whieli gives a red colour to the vital flukL 

• 

500 , Why do the mhdtitttnts gf crowded ekies generally 
laoJb pale and emaciated T 

Ibjcmtse they breathe impoie air; and in many respect# tlicif 
mode of life »« incompatiUc mih n state of healthy cxiitenoe. 




fuft MBmm wr.9 


m 


* ImA htm MmUbkl irft %hr weilcm k wu^urn k#l Mtit ihm 
hUj tis5» «tHii li iwi of 11^' at. 


570 . Wkttf u Mnimol hmif • 

Attimul Wti 14 tiuit wUieU $mrmiJk to Mm 

Uamgh iim •gmej «f imk 

571. *ll'^Ay It gsmruied arKhtd hdm t 

0 

Ikiwuw tlH! <3i iW of ».«« liir with U*o authm of 

Oie 1 » 1 w.k 1 a $hm tpnhmsiMt whM it altoiicUil 

by ibo dtreloymout of hmi. 

572 . Whenm it th^ mtrh4>n vf (he d«*‘U$dt 

U k dtritwl irofo (he fM m mt. Vood in4)\ thtrofo/o* 
roffttdkd u the /Wf which tht Art, or the imoip of life. 

57B. u the femptrature oj the humm Wy (he 

§ame in cold cm warm laiUud< $f 

Becftoflo thnt do^^roe of ietnp*^nitore k ommtki to tho tiuiin- 
ttnance of the vital (^ociioio*. It Iim, therdiirc, been ordained by 
the CrcabilHl»at the denser air of ilu> imlar reij^on# Hhal! convey a 
larger fumOtf/y vf axy^m to tuo Iu»i,7^ of the tnhahitanta of tho«M' 
cold regions ; and tlmt the hig^hly earlM»iu/MHi f tod, »*u€l> m train oil 
and binbbcT. which the climate enahlem theta to (isat, ««h:ill auftply 4ia 
imreated ymoafify ^ to »^n«t.nin the more «w,:tiv« mierrtai 

co«ibii*lion m-cmmry to support the tern jHTat tire of their hotllen, 

574 . Wh^ doee erp^turf to cold produce hunger f 

Ewmiiac the heat of the hody, beu4|f eoavejt'd away, there k a 
prmier demand made upon ike firm f/ ih« body U» kettfp up its 
wartnih. And as ftiod ootittilnlca the fu^d* It it tUnoanded in 
incraaaad qaantity. 

575. Is mimal htmt rmll^ eimUar (o the heat of ikejire f 

Ym* AH bttid ntwill# from the preaenm of tedentt thoiifrh the 
degraoi cl inwi ile{;*end npim the varhmw mmtwMm'm and pntp^ j • 
tkiiia In wbicli adork iftpeam. Tl>rre it lui mneb lieat tn il»e W^ty 

wan Ha would, if it wm tnlo a Mtiilkr cixicc, cati^t 

a bar qf iron, cf coii«tderidile am, to becowMif rei^kei. 


m 


TKl »KAi09 WIET. 


* Oil HiAl mofi wcmhl pml«» IImi for hi« fctodrusMi, umI fw 

work* W ilio citikimi of t(»€tfi,’''~p»AL)( ctii. 


570, TTAy exercise ino'eme the heer of the hod^ ? 

it mcrtlerates the cireulathn of the hlood for tli« pur* 
fw^j of gmtmmng th<» bo<liljr effort required. And, a» the blood 
dr<ralalf«, more carbon i# broug^ht bj the blood to the lpng», and 
the qtiirker wtippHe^ an inareaiN.M3 atiiount «>f oxygen to 

combine with lh« carbfm, and therefore greater lic;d i* evolved ? 

577 . Jf^hy, if we ijnieken our hreaikiny nhile sitting 
still, do we not ihcreoMe the heat of our bodies f 

JkcttU*e, JiUhunpli wc fnire air into Itntgi*, we do ftfd iftt^reajie 
the eirvulatwH of the %loifiL TIuTeAnv. the oxygen cannot ctnn- 
hiiio with the <*arlnm in any iruTeii«**«l degree. 

ThS. H hy do poor and illfed people yroeealh/ ditiike 
frenh air / 

UccttUAC the tnygen of tin' fre4» air deniamU froi/i their l«Nlif-4 a 
•upply of fuel to the lungti* which (heir scanty f>vd cannot yi^ld 
swfinentty. Tf»ey, t!»eref;re, prefer ill-vcntikttHl f»o'*eI# to the 
purer air. 


CHAPTER XXVII. 

570. Why is sprimj water frequently herd t 

Ikcaaiwn, by {wiaaing through the i'mmm of the earth, it comc«»iii 
contact with mineral snb5tiiin’t;«, and tak«w up in ndution aornc of 
their particles. Tlie existence the minute particles of earthy 
matterji among the atoma of water have a leiideney to destroy its 
Jlaidity and noftniw. 

580. IFAiy is rain tmter sofid 

Uecause, being dudiUed from tiie c! >ud^, it b free from earthy 
mattaWy and ita uUnus possess tktie natural JImidiiy* 

5BI. Why does the map tistd in wmhiny (he hands 
float in flakes upon the. top of hard water t 

Btcmuia the hmey held in ndnibii by the water, mnites mith the 




Tfi« iiirA!K»y wiif. 
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* T)»o fiMk'* of ll»« in U<iE'!ui»lti 4 r of knowMfo* but fbdto 4«itilM» 

Wirnim* om 4 tu«iructKr<tr«~- I'ftOVlMM I. 

unii fonnfi «in |ul|thAto of Uinc 

mtiiimiiwM iki^' t) ei(;*n‘‘uuiv A'ith it, «ai4 tlic 

ck-amitif? j'^iwcr <ff lhi> m »«t>j>aur^, 

/r% «/oe4r of $ud^^ ca'd^mafe kJ 

;•';•■/ ya’-K *'nid€r l<tr(f t{‘iifrr soff 

t/i Lmt hvli^ iji wlttlivu Im ftuj 

;jrui ptrrljH^aks it. TW s-tuda, |)i»tiwnii, lo Iwi* rull)’ ihet^UI 

W <Ui»4vi*4 in tlw ti'uler tw* r*t\'ft*ur uourA unrvii.us to Ufitig- il. 
'I’bv ihiii liortimY the vs^attr iJuit »«ink to the Koltom. 

♦ 

IF/jy ihe* it mapd^uUdt^ dUpUtt^ pn.sithific adotir^ S 

Ihx'siase the nniff of lt|,rht ihrtt fall u)|>t»n thi- Injbhle are refrartiNl 
l»y it; iui4, a** the thh-kueHti %A .the Ulm the <h'}*m* uf 

refradkm varied, Uhh the *‘jihv\'’ uf hiautilul <v,4uuv»« d 
j)r»Kiutx'4. 

&S-I. The jvfrMtion (<f Uitfhi, » ”! the jirtvl'irte^n »»f prjutituhr e<>Ioum, 

U’* vrith iateresiUiiiir The lautH!r«*«ni, iielive Ut«»ur% 

raiiWMiter the wamh-lubii *<««{>> T'oth. j)* rfuruu ui!< o?»r of clje 

4*'hr«le «>f <heu*i».fry ehi*r!.4'»irit «*f the Intpriuth uhle inri ut* 

»tt4 ihw WSUlihtif tOfT t» tU»«ahOi> Uwtf tn the (tehr»‘e f’j4t »»ri» thui 

♦Kuo*' Uk<f » hnjirj' iMht the «!•»•*%* liim* timt the lo 'h.<n <«f her i|jrwi», 

Ttw ,mfh»n« chtUJ. threwijiAf » te-jihuh' fe«.nj t‘»e !►><»!• f » o.j;it|W' Udo tJke 

*ir. |«;’rf<»rnj» the nMuwe a.i4 prtnltwM-k a r^^uU nu*. h ».» lh»l idhtch 

filUt'i the j»hii'’#*<*}4Ur vnth uut»f>»iM*h'4l ><n'. The »if ihe wn-ahorv, 

the tvliimmfe ef tiink, tlwj rtlm> that lfh*at ujent the %ufTn,ii' of waUT?*, lh>' 

ddiratf' tliil* of floworp, fttel the th4> hue* nf !»■-•«»< etu* ffuK'*, all <x»rtjl»ho' to 
mtihui tt*, th«| rfcTT my d hprh* i.ke to aowetk *rti*t wnl fron,» hr»vr(v 

liwiiug hip jjaSHl*/ tfwE' rrmt oXfAitnj Ut !a, with whh h to iKHutif) Htnn 

earth, and alum the iihiniuhte tt.hry of timi, 

5H5. W Ay huhiAfM he hewi /urmrd Ay the ^id of 

$mp / 

llecsiit*® the ooajj, liwintf 4ilfua«4 the AttmtP of waIct, 

Wiwf«it llitnii a iiricree of knaHti^, or cuhaiv^ jrKt'lPef, 
o’hkh does m»t to waUr alowe in awthekot foree. 

W d0 $mip-ht$hhiet oMcrml f 

llocAtinu, fllW iritb l-he wamt air oapinid fmm Ih# lfiit|p»» 
tlM!j tm itchier t'lift the (x4<kT eitental «ir. are, yiefr«li}iii 

jpt'esmi by ik* ilmmr air whkli •unroitudA llnsiib 
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TUB BBA 80 X WHY. 


** He liatti nuule hif venderftil works to be rememticrcd ; the liord ti 
greoiooi sad full of eompessioti.'*— 'H silm cxi. 


6B7. Whjf do Boap httbhlei descend offer a iitnef 
Decause the ftir within them becomes condensed hjt/^ vmUngi and 
as it contains a considerable proportion ot carbonic arid ^aSf it is, 
t/»trether with the film of the bubble, heavier than the surroundintj 
air. % 

588- W hy does $lP.am issue from (he spout of a hettle f 
lleeause fhe heat of the fire passes into the wafer, and tends id 
separate the particles of which the water is comiK)ged. The 
heated portions of the fluid rise to the top, and when a certain 
dc),free of heat has entered the water, the cohesive lorcc which held 
the particle* toypether is so far overcome that some of the iitoms 
fly away in tlie fonn of vapour. 

580. JVhy does the water in (he kettle become hot 'f 
Decause it absorbs caloric from the fire. 

51K). What becomes of the steam that f in auert frotr 
the kettle? 

ft difluses iUelf throujyh the air of the room, ^meeting with 
a cold surface, it condenses, and returns to its ori^inll state <rf 
water. Or it jwisses into the outer air, and aaabts in the forma^ 
(ion of clouds. 

591- If a tumbler be held near the spout of the kettle, 
why will it become covered with moisture? 

Bcijauiic the C4>ld glass condenses the steamy which fan«« minute 
drop* of water that attach thenisidvea to the glaas. 

592. Why^ when cold ylassm and decanters arc iafroduceit 
into warm rmsns^ do they freymntiy became dalhii by 
moisture ? 

Decause the va|H>ur held in snsqxmsbn in the itir becomes cooW, 
and condenses ujkui them. 

592. Why are sottikarly winds usually rainy? 

Beemuse they reach m from warm regions, mwl a« they co«< 
aenm the sea, llwy inibiba a large amonui of moiature ; then, 
when they lectf (is eMsr air of our latitude, the mmatart 
eondciiAot, said falls as rain. 



T»ii( wilt. 


lit 


“*il« MiiMlki tiM# vttiMmri to wMsttwl fmwi tbs> et*.A* Uno oimlit »*« 
ttiiJii iM I%ti|.attk|^ wtA«t rtku t li« tlw out of lito 


504. W'k^ ih€M ik0 qf h)if m$tt^ rim n^p m thr 

mr? 

Ikwiitws it i» ■«» hf Wal* ih«i. in iMUp 

iimm Ur uir, fund,, ttenfniw riiwir unJ «ii«m H. 

R a. Wf ftHjMWtly Sw!iur vf ih«*»luftu(r of n k> 'm wt ^»tlv 

diw t»ttjkW« 5 f iumns'' 1^'-, *5 <^14. •«* hi»«ii ikn? K'-yn vlt;i Inuni 

ch«or<if*? ) 4 « t»jr uf i»rof»rawi. ‘>y is** <i» nirnrujj* ih*! vU Rjixmiwi 

\ujtiiUwi MuoqjUUiof tt l« 4 l»« ymr im Jit'myy t of ** n 

riniff wmtrr work/’ irhk^ii hn hnU » ‘’i t 4 »l 1 1 (< h*'< b«f>i mu <.i*i 

tMiyjKm hy i« uitb #»<or, noa “ *)*'(:«*** hi)! wj» Uu'f m.l, n* niirt iho 

Umch4nWC* auid liow. Iiy “ Or*' u*u«‘r it^ ^4 iMHir* tt 

bum ifcn 4 m* 4 ** » nwatl crwk." iht* XwtU- tisn’t iti. m.i.it m«ny 

tim«M U> tlio jW«r<|ni», uuUl ont* dtj' it vnnf[ m in rnou** l anitt 
•tlwtiition i*» tlwnwf |jfjr<«M>Wui th«l H hi*»^S U'* fn ^uoi^Iy uu^ mt. Thtn 

th« w»(tf **f th« kvilks w*» w»o of * utoid&nti . u U » Itymn of iritiHi|4t. 1 «m« 
ttia.u two eoMturiw lAiwm'tl jniim* ih« Otin'overy of Km “lirr waUtr oork " 

««i aiittoiinmi, Rttd HK)w Iho koulo In vnruns'i »n»i»n iiwl U o-firktitK 

wondrin In mart porU of K»»' oorkl Tho «il>.i*ri»iR of tiu' oUl koUlo t'onU ud 
with iU«* miithtj wtwii «'ul Uo* K'5ijj«.Hklu<.mii viioJ, thry ft> with lOnl-hkn 
•inwsl wf»f tlw fiwotjf thoisnrth, « »«l »u or»<K<ti‘ olkt l oiknod inoo «oiJ rtioriott 
they ploufh. Ihoy din, t!m*y woUi, ih*> u»'j»*v, tU**> cWitho uini fiwd ih« 
Iftbounr. Ih**)* oarkh lh<* ca|*itAhftt. Huy jitroKoi thi* utrto ’Hu*** niorhmii 
wrri t.r«u*chl to iiajihi tlmuiv-h * Mi*r*ju»» to o i*-j* kuillo tutU 

iWftll •tmg! Tbun H ts «*ln *tt that thrrr* it no In niUMrwkH* 

tmmhk lo iu'tiU; Xlm mr i nor toy huma.i U imr m Uiuh hot ft- tn#v icrthw 
*vif 4 «m from n*f«r«‘# iittit*h*wt inw^to*. 


CH 4 PTEE XXVIIL 

596. Whif do air and tmake araend the ehimne^f 

Jhmtm the air, ai it ihinttgli md mr (hn fin*, Im^men 

rarfiied, or expwttbd by ksat ; it in lbi»n?fHfc tiffkter 

tliaa the utamwitwltnj^ air, witkb, fowardn it, fnrtw it up 

the ebiitiney in a ftintisttotii atroatn. 

597. Jr% dors air, irhen there u a ^re in a roowi, 
rmh im tkroa^h the erericei of the dimr$ md %emd&u:»t 

i{oeatinr, an tk«f ntrc^it^d air aaeemta ihrfift||lt tlt« rbiiiintyf it 
diatiirb* tb« bakttw of di'imity heftwn the air in (he rmm and 
itkemter air, Tiu! tkivKis atnl coid air, iikcre'fbft}, malt^ iit aikd 
'diapbiK^ Llti* rarttksJ ai)4 wann air. 
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• For my day* arf rotisumiwl like amolTc, and my Ikiiig* are Imnutd aa ait 
hearth "“’I'BALM cri. 


Why do Vujht and rarefied bodies ascend/ 

Tlu*y aioend by the prcMure qf surrounding bodies actinj* n|>OM 
them, and forcing them upwju^s. 

It is a mistake to stippose that any bodies have of ihemselvcs 
a ttfudcncy hi fly uj^iard. 

Kven hydrogen gas, tla» lightest of all known bodies, has weight, 
and would fall to the earth, if not surrounded by the denser air. • 

r>00. Why are chimney pots set upon chimneys? 

Because, by contracting the aperture of the chimneys, and 
allowing only space for flie ascending air to escape, they prevent 
downward curvenls of cold air, which would deseend through the 
chimney ^ and carry w'ith them sonic part of the smoke and vapour 
of the fire. 

(UK). Why do chimneys smoke when fires are first 
lighted? 

llecuuMc the heat is for a lime insufficient to (xpoiid the air 
and move the cold column of air within the chimney. 

The first effect of a .flight rarefactiim of air at the T)l?Se (»f the 
chimney is, ti» rau'U’ tiic column of cold air to press duw’uwards, 
and tiurrefore the smoke i>. lor<'4d into the room. 

(U)l. jr by does (*peninq the icindoir present the chimney 
from smoking f 

Because it supplies a fiw current of air, which, acting u|xm tlie 
warm air that is la'ing ]irtMiuc*Hl by the fire, asskis to rem&rt the 
fidd rohime within tlic chimney. 

(#C)2, Why may the teindow bat closed when the fre hm 
increased ? 

Bccaiwc then (lie cold air within the chimney kw been displaced, 
aud there in a snffeieut upward draught to cany the smoke away. 

(UXi. Why tciil not opening the door answer as tcell at 
opening (he wimhw ? 

Ihicause the other hres burtitng within the house net upon llii 
air wliieh the horoe eonlaias j and whetr a dmir U opened, air may 
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" Ai dmv tumtlb upm hSg. Iititir^ m dolU th<* j»k Hful ii|my )}t« 

XX ru 


ilmwn^fhom a tsfhi r^om tuvrardiy *i th>/v iV <f 

Jirt\ The <lwr i»houW tWrefou U? c1‘.w<!, fho vi i«dow o}K*n«sd, 

GOi. 11^% mmt ckinmw mtake irm/irr/ 

tho fluildeti 'flfiiiria of wind daiuH 
t', ji the warm nir of the fdiimnev n»ul tW^ -hI owU r nir. A» 
the Hweep rapidly hy iht 'Tuip*' m*’ tb»' rhiiO’M*y t. p they 

Wi’jf’ u- siiddefdy the pr'i?^9»tirc <»*' !he<H'J;}, ttJr, nhd thor;‘ >« lW« a 
rush uf HU* avA wmoke up the ehinmry. ]»ut worn Ihe ixa*-?**, 
tise %f%ht of th« cold J^ir i.K.‘inp: «u«hhtiiK' thiuwn MjM»n (he 

asHTmhjUf columii* dieeht itis aaceiji, nud clnves Jl ihnviiwiiirt!»*. 

• 

!l05. ff % iV (hfrf $otu<rfimf« <1 sf'.eli of ttoof in ri^tm 
in xummrr (ime f 

iWau^' the rwl ur of th»- rhimncy lH»*a conflnetl 

therein for some lime, aiici atNp\ired the smell (»t‘ the h(hA), 
heavier than the warn* air of the r^nnu, t/fA« cvu/a' ami ihlfiu,**** a 
fKxdy itniell. 


. CHAPTER XXIX, 

IV hai i« icaterf 

^Vater is a fluid coinpotofi of tum volumes of hiftlnvirn to one of 
or imrU hy weijjrld of oxyfjrn to one iff kyJroyen, It 

i» nearly cvlouries# and trjwi spa rent. 

(hl7. fVhy dQe9 water breome #o/h/ ♦r/<ra it J'reegrjt f 

Ik- auiM? ihe tatenl Aeat oj ike water paNsen away from between 
iU atomic into the air } Ibe atoms, therefore, draw uloser tog^*ther. 

GOS. Why^ if ike at&m$ of wafer draw chsrr toy ether 
when frmzin^f ehet ice expand, and oceupy greater epace 
than water f 

IletEttie, tplew ike at^ms of water are eonyeaiiny, they do not 
fonti a eempaet m&st^ htit arrange tbemaehes in ffonpe of eryetai 
painUt wlidj txciipj' greater apace. Water eontraets when 
firtezing anti! it iiiika to 40 dog., and then it expands aa tee li 
taniad* 

Ml d«ff, if takl la b« lUa frmsine iwaol. tml tl iMvdd btt aiil<i4 Umi 
/Totsm poiifl 



m 


T&M MMABOn WAY. 


** A« th« hsH TMittath alter the w*tet brook*, §o iMtiitoih my amtl mUm 
tliee, O Oo<L'*~Pa*i.M Xlix. 


(500. PF/iy docM tcater boil/ 

I5co»u»0 heat, entering into the lower portiom of the Vater, 
erpande it j the heated portion* are then $pee{fimUg lighter than 
thosw^ that ttrecixder; the liot water therefons riste upward, and 
fhrcex ike cooler W(^er down. 

OH). IV hat proporTion of the earth's surface is covered 
U'if/i water 

Tlicre are alnml one hundred and forty-seven millions of square 
miles of water to forty -nine and a half millions of square miles of 
lund. • 

(ill. IV hat u the amount of water pressure f 

Tlio pre!*surc* of the sea, at the depth of }mtU, is equal to 

16,(X.K) lbs. to the »<^uarc inrh. 

012. What element is the most ahundant in nature/ 

Oxpgrn, which fornirt so hirjre a part of water. Of animal 
suh.stanri's, orggen forms three fourths ; of vegetahfe ftimtan''ts it 
ihrniH fair f/yhs ; of mineral suttstanees it forms one half i it 
forms eight-ninths \^i tlie waters and one fjth of the atmosphere $ 
md, the whole creation, from one-half to two thirds 

consists of oxygen. 

61*5 In what wags does man use oxggm f 

Mim mis, drinks, breathes, and burns it* in various pro|»rlions 
and comhinalions. It is ettimated that the human race itotistime in 
those various ways, 1 ,(Xk>,<XX>XX)0 lbs. dally; thatthf «ii#jw<rff 
eoTistune double that amontii i and that* fn the tarietl worki of 
nature, no less thni* 8,(XX>,tX)0/X,l0 Ihs. of orggm arc used dailg. 

0H. Whg dors wafer dissolm pmdsms suhstaswesf 

Beeanse the atoms of wsdrr arc very , minute j they tha^fora 
permmtf the pares, or spaces, between the atoms of thoae hodtea, 
and, oiwreoming their atiraetiam far each other, eaiiae them to 
irparate. 
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Ait^i Oo4 uiA, t^t tbe «»ter» ui^er ihd bm,tm to^TtfUtr^r 

ww plfttoO;, ki thm ^fy ImuI i^pprtr; an<l If «m ih).**-Okii. i, 

(515. Whg d0$i kut w^Ut ihuthc mor0 

re^dit^ than mH t 

Ihcmm ioe keai ai$iU$ h nmti (I# :! tliii $til»»i8sici> 

tiiidefigrK^iig fM>h>tioii, and ik4 w^ti^r <t h^ime^n 

(he fttoma. # 

♦ 016. Why is the ^ea i«V/ 

Ikcawne uaJt ii a minml which prevjulu in the earth, ?»n<l 

wliich, imny r&ry ioluhh in wnUr, in taken up by the ocean. 

Iiakea and rivem, aUo- them thft Rr« <Minatderwl tVeeh 
hold in fiolutioa mme d^yr^: q,K iolint mutirr*, which they cntii* 
trihuie to the oeeait. 

A«, in the evaporations from the «ea, the salt rernaina in it, 
while the vapours fall as rain, and a^^ain wai^h the earth nml av'ty 
aome of its mineral properties to the ocean, th$ yrt^^ftr 
tf (k 0 9ea, m compared wuth rivers, is accounfctl for. 

By some fK*rsotis the opinion is entertaincHl that the sm hoi 
been yradualh yediny Balter ever since the rreation of ti»e world. 
This, thef*iiSy, arises from the cvaix^ntiun of water tree from salt, 
and the return of Ute water to the sea, taking^ with it salt from 
the land, 

017. What is the eitimated amount of salt ia the tea f 

The amotmt of common salt in the various oceatui is estimated 
^ at 3,661,542 cai^ie yeayraphieal miki, or aiKmt five lime# morw 
than the mass of the moiitams of the Alps. 

618. fFhat is (ha difth of the sea / 

The dticiiie depth Ime mui, firol«ahly, been ascertabed. Btit Sir 
dsxom Urns took somidinfs about PtX) tnilei west of St llekna, 
whence he found the sea to be nearly f** mites m depth, Kow, if 
m take the hc%lit of the highest nioitotain to he five miles, tW 
iktmm firom that evtmne rim of the earth, to the known depth of 
^ net, wilt W no ks* than elere» miles. 

610, ir% dm iron rust rapidly mhm smtfadf 

Vhemm the water containi so krp a propertimi of otyfen, ioiiie 




lU 


TfIK EEASOK WHT. 


** Am in water tarn answereib to face! to ibe bcwrt of man to maiu''— 
PKOrSKBS XXTtl. 


©f wlucli combine* with the iron, and form* an oxide of iron, which 
is rust. 

620. Wh^ daes Mtaijnant water became putrid F 

Becauee the large amount of oxggen which it contain* accelemtee 

the decomposition ofwdead animal and vegetable ru6#^aia€Wt that 
nccrumulate in it, • 

62 1. Ls there any danger in drinking water on acccuni 
of the living animalcules which it contains/ 

No danger arises froyii tho living creatures in water j but 
putrefactive matters may produce serious diamea. 

622. What is the best method of guarding against 
impurities / 

By obtaiiiing water from the pure.'l sources, and by filtering 
it Iwjfore drinking, by which nearly all extraneouH matters w'ould 
be sfpirated from it. 


CHAPTER XXX. 

623. What is the thermometer/ 

Tlic tbennometer i» au Instrument in wliicb mercury is employed 
to indic'atc degrees of heat. Its name is derived from two Oroell 
words, meaning heat measurer. 

621. ir% does mercury indicate degrees of heat/ 

BtTauw it erpmuh rfiptdly with heat, and cmiracts with cold ; 
and as it passes fro«?1y t brotigb snidl tubes, it is tlic most coskTCnient 
medtuin for indimiing ehangm ef temperature. 

625. trhy are (heic JReaumufi Tkermometers and 
JFah renheits T h erm o meters f 

Bi'causw their inventors, after whom they are named, adopted a 
difTerent system of ml at ion, or thermometrical marks i aad as 
tlwir therroometem have \mm adopted by varkitis cxmntrMsa and 
anUnini, it is now dtUkull to disponsf with rith<*r of them. 
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“He teiwleih oui Jili irc»rd, ftiid tMleUt ka mineUi ))1« wiM to 
l»lo«r, and the wtA>an ilotr/'^jhuuJi CXLnt. 


THBEMOMBTBU. 
Bmnmitr. Mhrtnktdl, 



wmTMmmMmmM or nifAtwvi 
A.Xt» COJI^AMftP> 


020. W hnve cembii td the two. The 
*111, we hevo wo ucmbt, |♦n>ve 
reodiitji;)^ ueeAtl to Bcict'tjne miilrn end 
Thvro elw enoihee 
«ur*temof n eJntil<>d by the Frinu li, 

(^ted trt* nnt It i$ not n;?> 'h 

refemjtl h> in Ow ev Itrheln. I» the cent!* 

ther% nnterOwrrf N the fhiw*irlnff 

'h;t. lUnt *n»0 ‘hn twdlirtg t»oif»l. Fwhmt- 
#<• Ale U g^tierail.v pfoAjrnHt. flUaw 
inur’e t# iiwoii*»ly uwsl in (Jertueny. Of 
r«i»ecuhcii‘e *eek' 3i! s'* tlu free*in|: otnni, 
iS 1:- lu'Mienlf* 71 ffnnnier heel in 

OreU Hfileiin. 1*S lx hhy»d heat, and 21S 
'» Hit* imUins inilut. Mr. \V<tlKWr*cwl )»aa 
lnv«'*nt*;'*fl a thmnnim’ter tor ’etiting tti^k 
fe»»tpem/u»v#, riirh degn'e nf which an- 
..wtr* t<» 13“ degrw'Ji nf Fahrenlnlt. Ac- 
c<*nhng in nb yMi- cttHi iron nti Uy at 
2,7Mi diw-; hnc «**Uh At 2,ulrt deg,; I'.ne 
elher. l,S7dd*’«. ; i»ray«i un it* at I.VWdfK ; 
fin! h«>nt i» vn*ihl*' t>.y day aI OSe ileg. ; h ad 
iin lta (112 dt'g. i ))i'!*u)nth tnnha 471 Urg, ; 
tui itieUa i42 Urg. . and ihiTO la a cun- j*-! 
fact with reg’n'd to the thr<M? mclaU, h'ad, 
l»i**tTtuLh. and tin, that if they an' ini)i«*d 
In the iirttifMirikoiia of S. k, and .i |Mria, 
r« >|»»M:tiv*}y, tlje nt(ii.tMre fafter lit^'vlnua 
hnnnO wnll melt at a heat Mow that of 
iMddna water, 

(Jl! 7 . Whai i* ihe di/frrrnre 
hrt:v4'4*n tht thermt^mrier tnid the 
haromrtrr f 

In the thcnnoimter the rolumn 
of mert'urj »» nntch ainalkT than it. 
the borninetor ; Efid i» ac^aled frnrii 
the Htr ; while in the lianifnoter th« 
column of mercury ia ojwm at ua« 
ctnl to uUiumphrm iiiHuciHT. 

02 S. the wrrcMfy 

in (he thermometer, heing §e 4 ded 
tip, indicate the exit r ml iew^ 
petal wre f 
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** there iriieth % Uttle cloud from the tea, of the higneia of a mwi't 

hmML Aed It «une to pm. In the ifieuttiEie. tbit the heaven was hhic)i 
with oleudi and wind, and there wae a great rain.**—!. Kiana XTiit. 


Beeatiae the heat paaaes ihroogh the glaas, in which the memiry 
b encloadi, and tjcfanding ar coniradirng the melnl within the 
hulb, canaea the small column above it to rise or falL 

620 . When doee the thermometer uory vmi in ite 
indication of natural temperature? 

It varies more In (Ke Umn in the rummer season. 

C 30 . Whp doee it mry more in the winter than ifu 
the summer? 

Because the tomiKJratnre of our climate differs more from the 
temperature ff the iormd zones in ike winter titan it does in the 
summer t and the inequalities of temperature cause frc<iucnt 
changes in the degree of prevailing heat. 

Th«! Mime ramiirkii apply to the barometer. 


CHAPTER XXXI. 

631. What is a harometer ? , 

A barometer is an instrument which indicates the ^ussure (jf 
the atmosphere, and which takes its mime from two tir«k words 
signifying measurer of weight. 

032. Why does a barometer indicate the pressure of 
the atmosphere f 

Ucciuiso it eonHists of a tube contAiiiittg quicitsUeert tclosed at one 
end and ojHm at the other, »o that the pressure of ihe alr upon the 
ojK?u end balances the weight of the column of mercury {<|uich« 
silver), and when the jHressure of the air upon the open surface 
of the mercury increases or decrca«tf«, the mmmvj rme or falls 
in res|>mise tlicreto. 

633. Why is a barometer called also 0 “ weather-glass t* 

Bccaus*^ changes in the weather are generally preceded by altera- 
thns in the atmospheric pressure. But we cannot perceive thoao 
changiM as they g^ually occur ; the alteration in the height of the 
•elutnn of mercury, tlierelbre^ enables u« to know tliat atmospberio 
dumgim are laltng place, and» by observation, wc are enaUed to 
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"Mr wofttlwr out oC tlw «ariht with Ood h IwrrthW 

• ieji xxxTii. 


d«t6fisiiiie oeartmn toUa by wbteb ^ fAe f^catk 0 r majj^ be 

fifretM iritb ccinsi^enibk |>mb{’b^lity. 

C 44 . yr% &r§ har&tmi&n cm4irueti mih circular imh., 
and m index t& demaie ehm^m? 

Il<3f4a*»sc thttt if tt cirmvfBient mecbnalenl air.vnjreRTffut, by wlikb 
the tiltcralinnf afihit ix'latne *»tr &wl tht» rntmity 

*ttre marts ciearfy d0mt0d (iam Ajf an iita/sfrfhfj rf /m mef*at 4 y 

iieatf. 



ng.\, rif R~TV»*of 

wfticLv AWis 

fill. B fBaitrml«* ‘l<h« iit th» hwek <wf th« hs^nrm't> r, AN* 

fiiMiiilM; hetw««iA K ihtrt 

W»« mw«tii7 |»r«*lH|E A ^wivwjiri**. TkU *ptm h«*«f i t)wu*.cii n.xlm itm 
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••Fir* Mill hMU iiKiw Mid v&pour;«Rtoriny wind ftimUiiif Uit word,**— 

FSAUt CXLVllJ. • 


Wometrlc*! column more BcnfitiTe, as there is no intenjii force to rcalit or 
modify tlw effects of the ciiernal pressure. E represents the height of tUs 
column of mercury ; C the open end of the tube ; V the weight r<.iktii»« on iho 
surface of the mercury ; P the pivot orer which the string pas«'«, and upon 
which the hand turns 5 W the weight which forms the pulley with the weight F. 

CB5. Why does the hand of the weather dial change 
its position when thg column of mercury rises or falls f 

Because a weight, which Jloais upon (he open of fti* 

mercury, ia atiacheti to a siring, having a nearly equal weiglit at 
the other extremity ; the string h laid over a revolving pivot t i 
which the hand is fixeti and (he fnrtitm of (he s(ring (urns the 
hand as (he mercury rises or JUUs. 

08G. Why does tapping (he face of the harontetrr some^ 
times cause the hand to move ? 

Because the weight on the surface of the mer< ury freq^ienlly 
leans against the sitles of the tube, and dtx'‘s not move freely. 
And, also, tbc mercury clings to tlie sides of the (uIk* In etfja'llary 
attraetion ; therefore, tapping on the face of the harometer sets 
the weight free, and overcumes the attraction which* (he 

rise or fall (f the mcrevry. 

G37. Which is (he heavier, dry or vaporised air f 

Dry air is heavier than air impregnated with vajKiurs. 

GBB. Why is dry air heavier than moist air t 

Because of the extreme tenuity rf watery rap0ui% i\m deusitj 
of which is less than (hat of atmospheric air, * 

G80. Why dors the fall qf the barometer demio the 
approach of rain / 

Because it shows that an the air cannot support the full might 
if the column tf metrury, the aifUMpherx must he thin with 
watery vapour*. 

The fkJl of the uwirury tn tlic long arm of the tuW would cause the wviidit 
P to bt pmaod upwards, This would rclcajm! tlio fctriiif to which tile weight 
W hi aAiached i ft would thurvgiro fall, and turn the Itatid down to BabaOi 

Uadi Ml 
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wiOhmmh IlM of tlM ft4» tofioUwr m «» ^ 

o# tiMi iNTiiili la •loiisiHMtMft.'*— I'oAui xsxm. 


040, 11^4^ iloe# ritis hfr^mrUr 

ifpprmeh ij/* wectyrf 

lieeftii 0 « ib« tixttrtifiJ «ir iKwmmit ^Wae. frw fri.m iigbly 
c^b«tk ir«i|)our»« pmmiid wiib iiicmM wp>»n tljt nwtt;\,fy 
w'bkii tlio w^ijbi F OoaiA, thai welg\w, tifjkii ii* Oi# 

ibofTt tube M ih^ nwmirj' thm ’n ♦W hm* v.w% »ii:JI, in 

turns tlw haiAii Id Cbangv, F«:r, Hix 

Oil, Wh^ dm$ the tvVith pf to fJU 

height of moufiimm$ t 

hea^an^, as Ui« barorndt^r m €arrj<><l up a mownlain, Urn t# a 
im drptk (f atmmpktrt fsfxtit to pm* upom Ue mtmirp i it 
tberefuro faillji, az»dl by compiirin|r %'arjottA oWr i’Miwns, it ha# Wt» 
found prnctirablo to tolculaie thr height (f fHi*unt%fin* hg tkr 
fitU (f the miTcury in a f^nmeter. 

642. To trhai estmi of variation u the freight of tha 
aimoaphere liahle f 

It may vary aj^ much m a pound and a hat/ fo the ignore la *4 
at the leve^j^f^lhe tea, 

646. When doee the haromrter stand highest f 

When there i« a duration qf frosty os when nfyrth •easterly muds 
pH'XfdL 

041. Whg does ike tmrometer stand highest tU these 
times f 

Besmm the atmosphefe la eaneedtngly dry and dsme, tud fitliy 
hakiieea thtf the mimmn qf mrrrury, 

015. When does (he barometer stand hteeit / 

Wlhcsi o tksm JUtaiti a hng JHsi s or when smth^umi mmds 
preYidl. 

010 . Why does Ue iaromeier stand Immst td thesa 

times f 

Bssmm wsmM mmstmrs ssdsts la ihesdt, by wbidi H li reitdcfid 
lifi Imi and beat j. 
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Till SEASON WITT. 


•* Snt Ignd, whither ye go to powl^M it, is a land of hills and vailt*ys, 
attd drlnketh water of the rain of heavcii.’*--I>»UT. xj. 


047. What effect has heat upon the lar&keter f 
It causes the mercury to fall, hp evaporating moietum into 
the air. 

GIS. What effect ha$ cold upon the hafometer ? 

It causes the m^ury to rise, by checking evaporationt and 
increasing (he density of the air. 

0 

etO. In noting barometrb'Al itidinalinns, more attention should be paid to the 
ttndencs> of tbcj mercury at the time of the otweni'atlow than to the afftiatl 
state o/ the column, wbetber it stands hiffh or hw. The following mb's of 
harorneilc reading awi given ht* generally accurate, but liable to eietjptkun* * - 
Fair weather, indicated by the rise of the mercury. 

Foul weather, i>y of the mercxiry. 

Thunder, iudicatmJ i>y tbe/i/f of the merrury in enUrp weather. 

Oold, indicated bv ti»e r»jfs of the mercury it> snrnjg, autumn, and winter, 
Jf/eat, by tfee/olf of the tnercury in Mimme’* andanUtron. 

Frost, irKhcaled by the rise of the mercury tn winter. 

Thaw, by Ibe/tit/of the loerfuiry dur is tg a fnmt, 

CoHtinu^ bad weather, when Uw /sU of tlw mercurj has Iwcn (jratlHoX 
through several (Ine days. 

Ougf^fined ./l»s wmther, when the nee of the nicrrury has been ffrarimU 
through mm^rat foul dtys. 

Fad weather of short duratum, when it nM ts in quickly. ^ 

Fine weather qf short duration, when it sets in quickly, 

CkanffeabU weather, wlwn an ejrirt'iut change has suddenly set In. 
irirwl, Indioated by a rapid rise or fati unattended by a rhanye of fnw- 
psraturs. 

The mercury and the air becoming cooler, promises fine wmther ^ 

but the mercury netna. and the air learwer, the weaibetr will be 

chanffeahle. 

If the top of the oohnnn of mer<*ury appear comnut, or curved ufiwardi, it ii 
an additional ptf^nf ll>at the moreury i« coriag. F.siH^ctyfne weather. 

tf tiie top of liic mhnnu is cotKiate, or curved downwards, U is an addttlotiaJI 
proof tliat the mw^tiry is falHuff. Etpoet M wealhcT. 


CHAPTIE XXXIL 

OaO. Whai #> toit/td ? * 

Sh^nd ia in impremm prodstetd mpon ike ear by mhratiom* of 
the air. 

05 L Wha4 eamec ike air ia wihraic aihi pradmcc mmndaf 
Tli« ht4Miii of eHmaiic hadiee bettiig cauacd to vibrate by tbo »pi»M- 




Blmmsa It tlM> tli«l ►iww j<iar«\il mrmA t U,wf umlk* J 

Ii«.rd, Um* ! 4«rlil ©f ifcj «fMnteii«iaM.* --l*«4>jl utitjA. 


of some kiridi of pihr&rk>ii%$ i%mt tflowiir irrt 

f)Wi/.?r^<r4 /v' t^€ mr, ilttd l» jwioocd. 

Or/i. Mam do knom tkii ioundt pr-^duced ly (h0 
Vihmtiom of tk^ air. indvA^ed (h^ * ilr^ndf •*< 0 / 
of budir$ f 

. If we Uike ft tunitiiir h<ndl it to ’ht cfttr» wr liDar »«.• sor^nd. 

If wv iiiov<j ii mpidij ihnmgli ibiMiir. or if wv^ hkm uj.»o« li, it pro- 
ilO)*'.'* no $ound i but if we Atf'HA'r a x^und &cfur$f 

l!ie vibnilioit of tb# fork inav U> inn-n, and Mt bjf tbc htifiil tbaf 
ii if i ami. ax (k^e vih^aiif n.t rr,r#e, the f.aund dirt tfrifjr, 

G»'i3. Mow do mo kmm thtif wUhout air there would he 
no eoumt t 

IkfcauM' if a tuning-fork were to be ntnick in » (at unuer 

the recfiver of an air pump) «r tinftd would Im heanl, although the 
t ihratwnx of the fork <X)uld hr dtstin>’tly $rru. 

Go 4. //off ore (he r thro f tout of $anorem hod in imported 
io the air f 

When a bell i» »tniek, the force of the blow give« nn instant 
agitation to all its jwirtkh'#. Tlir air around the ladl ii driteti Wk 
bj the iinpuW of tl*e force, and thu)» a rihntHt^n if rtmpm*ion it 
imparted to the air ; but the air return?* to the WH, by it« own 
natural ehiitinty, thua producing a rihrutum (f espamioH when it 
b again itruck, and thoa sucrettirr rihrattons of eoinpreittit n and 
UfmtMiion ftin (rauemitUd (kro^i^h (he air. 

G5f» Mow rapidly are three vihratiom (ranemitted through 
the air? 

Tht'j travel at a rat^* of rather mom than a (quarter of a mite in 
«t eeeoMdf or twelve mUe and three ff^rth* in a mieutr. 

650, Ih all iommdt irapel eU the tame ralef 

All •oniidf, whidhcr atwusg or we»ilE, high or luw, m«i*kiil m 
dbeordaiit, Irani with the tame reloeitj^. 
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•And I wiU cauio the note of Ihy' aoihgs to ocmo; end the eound of thy 
hen* thaU no more be heard.'^-'BziXLiBi. xxri. 


657. Wh^ are helU and glaeeee ttopped* from ringing 
hy touching them with the finger I 

Because the contact of the finger etope the vibration of the 
atoms of the metal and glass, which therefore eeaee to impart 
vibrations to the 

658. W hy does ^ cracked hell give discordant sounds f 

Becanse the connection between the atoms of the hell being 

hrohent their vibrations are not uniform: some of the atomA 
vibrate fnore inteneely than the others; the vibrations imparfei 
to the air are, therefore, jarring and discordant. 

659. Why, when we see a gun fired at ike distance, 
do we see the flash md smoke before we hear ike report f 

Because light, which enables ua to ste, travels at the vehx*jty 
of 102,000 miles in a $econd; while Mound, by which we heav^ 
travels only at the rate of a quarter of a mile in a srcond. 

660. Why does the tread of soldiers, when marching 
in long ranks, appear to be irregular f 

Because the sounds proceeding from different dJAnrw reach 
our ears in varying periods of time. 

601. Why does the length of a wire or string determine 
the sound that it produces? 

Beoiuso the shorter the string the mors rapid are its 
vthmitons when struck. 

062. Why does the tension of a wire or string qfikcf Us 
tnhratious f • ‘ 

Because when 6ie string or wire is %hi, a touch conmunicatos 
vibrations to all its pap tides; but when it is loost the 
vibrations are impetfecfly c&mwunicaimil, 

668. Why are some notes Uw and soUmUf mi others 
high and guickf 

Bsoanse the vikatSont of musica! stringt vary &om 32 vibtationt 
In a seoond, wbieh pvudncea a toll and de^ baas, to 15,006 
vibnitloiii in a second, whkh fwodnoss the aharpnil treble note. 
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IkMiri nidltolli m mkm In «mi 1 ennnnl Iw^M mjr ,'mm^ twcnmin 
iMNl Limxtl, 0 mf Ko^ llitt kmumI of 0m tb« nlnan 

n# w«r.^Wit*jtjeuii» iv. 


C<J4. Whai mt t\$ qf in a 

ikai mri&m mimcai M&mtdif 

C or Do, 40 D riimtkmfi m » iotxmd ? Jl SS, 450 
A or l 4 i« 4 D 0 illirilioiM ; G or Bti' H?i() vibrf "iwm# j F or F% 
S'iO vibniiomi j E ot Mi, 5100 vibmf r.^nw f 1 ) # lie, ^^ 7 U rilimlionii ; 
It is tlnw wara iltfcl the mm it tho tiie 

llw note, nnd mm mrm, 

0(i5, W kf mm omr roiVri hr Aikt/n/' at a ^rratir diaiama 
trhen m apeak tArau^A a tuba f 

Be<m»e the vibrmtioun nro ^itnfintd tu Mr «f»> wit Aim ika 
tube, nndl arc not Interferod with hj oiAer mbrnthtue i>r movemmtn 
in the air ; Ums tube itnelf ui aI»K> e ^owi wndu^cti^r i\f emad. 

6G0. 1$ air a conJucfifr of aound f 

Air ii n yoorf conductor^ but water in a bttier condueUr tAaa 
air ; wckmI, metaU, the earth, Su' , are also pood mmiuotun, 

007. IFAv ton we hear tounda at a prmUr Jmtame on 
water fhatmn land f 

For variou# renaona : becauae lit© smooth anrhiiw ol water U n 
good eondnetor ; beOMiae there are fewer nobtw, or count©** ¥ibrt* 
Isatia, to interfere with tlMU transmisiiion of (wmutl ; and IjiiMsaiiiie 
there are no eWvaled objeeta to inijMMi© the pixigrcua of tl*© 
tibrution#. 

OOS. Whp (k meahalU ftm a murmutinp timsa mkm 
Add to ih$ earf 

Beceanase what may he adW espeadad vibratmm alwaya taiat 
in air where rnrwJiii ewtnda are ocwrimr. Thm (rtmlUngr 
id lb# air are rtsceired upon the thin covering id’ the abell, autid 
tbni being etdimtad into a Jhirua, are traasmitUd to (Ae ear. 

em. Why am praplts in the .irctie repfiom mnvmm trim 
more tkm a mdk a^>arf / 

Bmwm tbrre the air, being mid and danse, h a very feed 
ecmdtielerf and the mmiA auffam if iAa im dko Cavenra Uig 
*ru»ammwM f sound. 



THB BBA 80 N VHT. 


m 


** The morninf fi come unto thee, Cf thou that dwelleet In the l»id ; the 
tixue ia come, the day of trouble is near, and not the aounding 
again of the roonntaiiia.'*— E zvsiel vii, 

G70. Why do savages lay their heads upon the earth to 
hear the sounds of mid beasts^ ? - 

liecause the earth ia a good conductor of sound. For this 
reason, also, persons working under ground in mines can hear 

each other digging^ considerable distances. 

a 

671. Why can church clocks he heard striking much 
more clearly at some times than at others f 

IVcauwe tho density of dry air improves the souml-mnducting 
power of the atmosphere. Tlie transmisaion of aoutida ia oho 
assisted by the direction of^ (he winds. 

072. Why may the scratch iny of a pin at one esfremify 
of a long pole he heard hy applying the ear to the opposite 
extremity f 

Ileciuise wo{m 1 ia a giK)d conductor of aouud, and it-* atojUH are 
susceptible of couMiderahle vibration. It is, thcrclure. t ht>sen in 
ruttneroua instances for the construction of musiral instruments. 

Iteaf ijenioTi^ havft Imwo knoirii to nlrajoire front niusic hr placiuii!: 

their hands up>u the wood vrork of mimesl in-«trumcnU wnajjUK iog played 
upon. 

073. Why is the hearing of deaf persons assisted hy 
ear-trumpets ? 

llecauae ear-trumpets ViJlrct the vibrations (f ike air into a 
focus, and make the sounds puHlturcd thereby more intenao. 

074. Why are somiding-lmards used to impr^we the 

nearing of congregations ? ^ 

liccauae, being suspended over, and a little behind, the speaker, 
they eoUect the rihraiiom of the air, and r^het them towards the 
congregation. 

675. IT hat are echoes t 

Echoes are sounds rtjlettsd by objects m which they strike. 

670. Why do some echoes occur immediately after a 
sound f 

Ikcitisc the reflecling furfscs is rtry nmr ; ihmfort the soittid 
fwiiirnt tmmedtaUlY. 
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•* And emi thioffs without llft» girtn? sound, whcth-^r pit» or Hsrp, oxoopt 
tlMBT » dlillnoUou li kho mmndM, how 4»)uhll it jo kn;*wn wh»t Is 
plpei or bxrpod r— CoXfUTii. >iv. 


G77. IF^ <la occu-r a cmu:JerMff time 

after a $ound f 

Ueamm the/ ar« at a 0>n«iJ«ral>k , aac! the hoxmi Uk04 

time to travel to it aisd time to relor.i, 

tJ78, Wh^ <7<i itome ttehoe$ stjne anJ quality 

of :tOhnd ^ 

• JV‘a«»e tlio refleirtinjc ««nrfiU’<* Imvinjr vibmtory (itaotien of it* 
own^ iti ottn vihrttfwm wif^ fhiur mthe $iiund, 

ti79. IV are ih, re :'h<*ee ia otite 

sound / » 

lieciiuKe there ore Vj!in,*nf gurfj^tx at dihereitt 

distaJKW, oath of whtrh rt?turn» an ecjho. 

680. Are sound* rrjiectfd onlt^ distant v^frci* f 
Sound* an* doubtless refloat d by and ttilinas nnruud ua. 

But we d(» not jK^rreive the U'cau*** they ur«* «■>«» near that 

they occur at the same moment with thcMuind. In lo9y huihiinj;:^. 
how'tnw, there i» frequently a douUe sound, inaUni* the titteranec 
of a tmiJaitinrt. 'rhi* nrtffcc* from the CK'ho f llowin^^^ \<‘»y 

rkwely ujJIn the wound . 

OSl. ^VAt^^ when we are walking under an arch^ttay at 
a tunnei, do our ndcr* ai'.pear loadrr / 

lkM»fiwc the fcjundji of our voue* are imtnuUaht^ 

And m a ffa* refteUr inerrage* (he inlentify f»f tiffht, ho «* sound 
rejtttiar will inereast <ke ajifparent ttreHijtk if our raierg, 

awl THtfir mrr maiiy ptace* iHnsiarkahK* (h» t W t>mh» '*f 

the Rhim*. »t l.urley. if the wtwther »>o ftiniuraUte, the reiwirt .^f • hrtw. at 0*»* 
suund » lr«mipf«k, wiU he retMStMt ti ditfSfrrwi tKrtwJ*., »;<q i»i;h rarWu 
diwntet of fmm esraf i& isrtim, on «tdm mt tlie Hvrr • 

A wii»lt4ir«#BCt k ItMfdtn Ilia aethrht]K>ue’h4»''«d of rnnae ot kh<'^ t>t» h« 0. HennUmt 
Tbm» i§ a idacw *4 Wsftnlsiock, t« Qummnkmhirtr^ whkh I* laej to *' 1 * b-f* «. whjjhI 
fifll' Itmia. Kewr althw uaihom from iiiMuanig, thrrt i* « »|[k 4 where’, if 

» fwnwa plaiw a har at motia U|»(»a a hrtdaa. the t¥4m wro tw t* by aa 

aciib, Ihfil a Udfii lioww * after a thart ijai**#, aie^h*->r im'Hc* in te-'W-l, UMiain \n « 
law«f the® Wkw* %»^Mhitr patMW. a**d a thifd rrfwtttbm : » a fttU 

Ikwrir W* Tfe» e#K?l I# rnry iwhaulJttit,. TV »htH|e>ilM ipHitenwi ot lit. 
of the owthiwlral idiwrdh of <;b»woi»4er, larid of the Otwervatwy «f farl*, ow« 
thtkX'msiom tnmm hw§ of the trfl^fkmtd mmtmi hf wh^'hiW'lMira 

aar* iiroitaOMi^ hut la ttMwe iwew the etfici is aii«iftt«4 hy ibe « H!>tka! Ibnat td 
ibt aweh pumsm tM(tof iti th* futm of a» attsuw. 
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TUB BEABOir WHY. 


** Where no wood It, there the fiio $oeth out: to where there is no tato^ 
heinsr ths etrlfe oeMetlL*'~FBoyxEB8 xxtx. 


" # 

CHAPTEB XXXIIL 

What are gaseef 

Qfum are permanently elastic aeriform fluids, or snbetances 
which hare the apfi^iirance of air ; they are’ transparent, elastic, 
ponderable, and, withdrew exceptions, are invisible. 

* 

684. W hg mag gases he obtained from solid bodies f 
Because caloric enters into combination with the substanres 

forming the gas, and produces tbetcin a higli degree of cketicity, 

685. Whg is not vapour considered to he gasf 
Bec^ause, alth(nigh it reisembU*s gas in many reepects, the caloric 

which prtMluces it is but feebly combined with it* particle?*, and it 
exhibits a tendency to part with the cal one, and return to its 
previous state of water. But in prases ca!<^ric is ujulcd by u very 
forcible aflinity to the sulKtanw forming the gtis, and producc*i 
permanently nenform clastic fluids. 

G80, Whg are gases called mriouslg hgdrog^, orggeUt 
carbonic acid^ ifc. f 

Because the gis**s arc namel after the that form their 

Base : thu'*, oxygen gas U obtsinetl bj”^ the ajipliratifio of calotic 
to oxygen ; and the cxjdanaijou applies to nydiogen^ 

niirogeu, catltintic acid, and other giwea. 

0H7, ir/iy is carhomc acid gm so caltod ? 

Bccimums it \» formed of a combination between carbon and 
oxygen. a 

ilfl. A«iAdi» art* ill«Unguii*h«4 acxMwdinf to lh« j^roporflon of oi.rfMi 'vWt-h U vs 

coittibni The Irmiuathvii «** »*‘4 •iufdi»yvi!l U* 4*'ma« th® laiffi'r «r 

imnicwtiou of ox/fcu, m nitrivmU. »» 1 t*lmrtrari 4 w id, a*Mi 

tulohumw# add. Ttw 4r th® propartlwa of oxyiea. 

686. What ars the properties of orggea gasf 
The oxygen pm in the air Is the chief xuppurter of cimlwifBoa, 
iod the vehkb of beat. It b alwduteJy memsrf to anhnal life, 
OKyiin perfonm an important part m of the chaagea wbkli 
take place in the mineral, ammal. tad vfg^jtablii kingiloiiia 
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^Thiii nith tlw liOiHt, Let not the wm mm gloi^ in hie wiadom, Aether 
)el the mhrhly ni*n rlery in h<» miglit, let vt >t the rich i»«|i 
jglory iu In* ricltt».**-^£l«Mli.li ix. 

• 

COO, What is ox^^enf 

Oxygen is one of Uie mo«t diffbsed of the elementary 

subsianees. It is a gsamm bo4y * 

601. Whf Jh psrsom teho ars walking cr riiim /f el 
tiarm&r than wim theg are fitting / 

^ IJecaujie a« they breathe moio rapkily, t»« combustion of fli#» 
carbon in the blood is increased by the cryycvs ijdiakd, and 
greater heat ts develo|>ed. 

602. Why does the fire burn mare hriyhtty when bhwn 
hy a hflloursT 

liecause it receives with every eurrent of air, a fresh supply of 
7xygen, which unites with the cargos ai:d hytiroi^en of the emails, 
.^lusing ntorc rap;d combuHtioti and incimsed heat. 

000. Why does not the oxygen of the air gomettnire 
take fire f 

Ih^uwj 01 V gen, by itm{f, is ificornbuHtihle. Tlio with •}( a 
(Mndk, >liKth retains tlic shght4!at sfmrk, lw*»ug imiocrwd in 
oxygen, will iuitantly hurst into a hrihiant flairie ; and even % 
pifH-o of iron wire roadie red-hot, and dipjat! in ox\grn, will 
hum rapidly and brilUiwitly. Oxygen, though non jnmdMiftlihlo 
vf ’t!w:df, is (be llKWt powerful iuyporfer of fomfnttfioH. 

001. Why da we know that oxygen will mt burn of 
itself i 

Ikseaiisf when we immerwe a burning subatanee into a jitr » f 
oxygen, it imjiKsdkUly bums with intense brilliancy ; font directly 
it k withdrawii lna*a the oxygen, the inkunlty of ilm ll«mM» 
dimiubhei, and tW oxygen which rrimunJi k nmfftciei, 

605. Why i& we kmw that oxygen *# neemary to our 
ejtki^mce f 

Becauee animalt plaeiid tn any kind of gue, or itt any 
eninhiiiatinfi df gaae*. where oxygen dees mat mist, db in a vtsty 
ihofilliiia. 
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•* Surely fnrery man widkeih in » vaiii\how; surely they »r» dlNqnietod iu 
VAlu : h« hoftiieth ut» riches, and knoweth not who thall g&tber 
them.”-“PiAJLii xxxjx 

COG. W here is oxygen found T 

It k found in the air, mixed with nitrogen ; in * water 
combined with hydrogen; in the tissues of vegetables and 
animals ; iu our blood ; and in various compounds called, from 

the presence of oxygni^, oxides. 

• 

GOT. Why is the oxygen of the air mixed so largely^ 
with nitrogen ? 

Because oxygen in any greater proportion than that in which 
it is found in the ntjnosphere would he tm) exciting to the animal 
system. Animals plated in pure oxygen die in great agony 
from fever and excitcmcxit, amounting to madness. 

008. IV hat is nitrogen T 

Nitrogen (meaning “gen^'ratoro*’ nitre '0 is an elementary sub- 
stance in the form of gas. It U dev nd of la^te, smeii, and colour. 

699. Where is nitrogen found t 

It is chiefly found in the air. of which it ronstitxites 79 out of 
100 volumes. It may be mixed with oxygen^^ \ario»» 
proportions; but in the atmosphere it is uuirormiy diflVised. 
It is found in most animal mat ter, except fat and (tone. It is 
not a constituent <if the vegetable acids, but it is foutid iu most 
of the vegetable alkalies. 

7(K). What are acids f 

Acids arc a nuincroUH chiss i»f chemical b*)dii‘s. They aro 
generally w>ur. t^sually (though there art? exception}^) they have a 
great aflinity for water, and are easily soluble therein ;\hey uniie 
readily with most alkalies^ and with the various oxides, AW 
acids are comiKumds of two or more substaiitseii. Acids are found 
Bi all the kingdoms of nature. 

701. What are alkalies ? 

Alkalies are a xuttuerous class of substances that have a great 
•muity for, and n^adily combine with, acids, forming salts. 
They exercise }»cruHar influetice wnnti vegetable colomrt, turning 
hhiwi iftceii, and yellows itsddnd. browrn. But they will reshwne the 
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•CMi thy burden upon the Lord, ahd ho ohtll nisteir theo; ho ohidl notw 
nulfiBr the righteoui to be nnwed.**— F saiji j.v, 

coJouw of vejfotable blu«»8 wbtoh have f>aeii mldenod by acids * 
and, oil the other hand, the arid* re^fcora vegetable culiiMrs that 
have been altered by the alMk*, Alkalies are fi>und ir^ all the 
kingdoms of nature. 

70^2^ Could iinlnmti five in 

Xo } they wo;ild imincdiatclv he, f*it a mixture of 
ajui in eqmil volurms, conetituh's which 

gives a jyleasnrable excitemenf to those w'k> iithaie it, causing 
them to he merry, almost t<. insmnty j it has, tnerefare, been 
ealkd toughing gas. 

703. Why does uifrou ' oxide produce this effect f 

llocause it introduces iidi» the lawly more vjygm thjii» can lie 
eonsamed. ft, thirrefore, derangen the rumvous svi^toun, ami U-ing 
n |)owcrful stimulant, gnves an unnatural aclivity to the icrvt»u« 
centres and the brain. 

701. Jn udial proportions arc the atmospheric gasrt 
found in the hlaod / 

The qijantity of the gaaen contained in the human 

blofMl baatimi found to U» erjual to l-JOthof it* uhdb volume. In 
rtnoMM bhxid, the averaife quantity of <arhi/tiic arid k idamt I lStli» 
that of oxygen alanit i-H't'ith, and that of nitnugm a!s*ui !*l<«>»h ut 
the volume oi the blotni. In arterial MimmI their quantities have 
lyeen found to b«? carbonic arid alnmt 1- J llh, ixygrn alw'Ut 
and «i/rr> 5 fca almut I- 72nd. 

7(K>, When is nifroyen taken info the blood from the 
air r • 

Such a fnpfW&HsitMm h highly fmjyrohabkt. Il i# jwolwihly 
dcriv«>d firom mitregenistd ftod, jujt m carbonic acid k d^^rivt'd 
from carfHmiicd ff^d. 

706. Wkai w tPTrtoM# blood f 

Venona bhxMl k v!uit which retuma throngli the eftii# of th« 
kaly llrom llic organs to which it has been ctftulaiod. 

707. What is artenal hlmdf 

Artemi blood k that whkii tlows from Iht hatrt thfuiifll 
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* .iltd tta4» fttrong diudl be m tow, tbe maker of it at a apark, and thcgr 
•hall both burn toaetber, and none ahall quench thein.***-laAiAii i. 

the arUsritM to noariaH Uie parts where these arteries are 
distrihuiod. 

708. W hat u the difference between venem and arterial 

blood f 

Venees blood contains more carbonic acid, and leee oajgen 
and nitrof^en than aerial blood. 


CHAPTER XXXIV. 

709. Will nitrogen burn t 

It will not burn, nor will it Bup;)ort combustion. 

710. What u the difference between ** ** and 

^^Mupporting *’ comhwtion T 

Oxygen gas will not burn of itJklf, but it aids the dmiJU' 
poritiou by fire of bodice that arc roti!hu>‘tible- It if tloxeforc 
csIUkI a rupporier ff <^mhvd‘wn, Ilut hydrogen gu«, though 
it burns ff itself, will extinguisli a ihtme immerjwwl in it. It is 
theitsforo said to he a body which will burnt not 

support eombiistion. 

711. What becomes of the nitrogen that is inhaled 
with the air T 

It is thrown off with the hnsath, mixed with carhviiw and 
gas, and flics aw'ay to be renewed l»y a fresb supply of oxygen. 

712. Where does mtrogen find a fresh sn^lg of oxggmf 

In the atmoftphitre. Nitrogen k said to poatesit a isinarbable 

toKkney to iwijt with oxygen, without Inivlng a positive ehemkal 
offinitg for it. Tlmt \» to say, nritbur the osggm nor Ibe nitrogen 
undergo any ebange by (be uniim, except that of admij-ture. TW 
oxygen and the nitrogen still possess their own |>c€u}iar properties, 
(hygen and nitri>gcn arc found in nearly the saint proportions in 
ail climates, and at all altitudia. 

713. Why is nitrogen also mlled aiotef 

It ta so cidkd from the Oreeh, on aceount of Ita tolmtifi 
aiects u|ion animal life when breathed in a pore slata. 



'Wlwti h}a candle shined upon 015 head, and when ny hia light I walhcd 
Enough flirkness.**<-iOB xxix. 


714. In ifomhuition ioei any ather re^uh takt place 
hesidcM the* union of oxygen and C'lrhon forming mrbonic 
acid gmf 

Yea. Usually hydrogen is present, wIikIj, in hitming*, unites 
with oxygen, and forms neater, 

715 . TFhat ie carbon f ^ 

• Carbon is one of the elementfry bodies. I*, abonnds Ihrotighont 
the vegetable kingdom, and is also contained in iinimol and mineral 
bodies. It is commonly known in tho tomis of ohurext b cc»al, soot, 
Ac., and the most valuable of all gems, the diamond, is nothing 
but pure crystalised carbon. 

716. llenw we derive another of tho iwautlf'il of iolenco a ivaanti 

which tcichOH us to despU* mthintj that Gad ha* ffitun. Tho wwt which 
hlackeiiM the faSaof a chimney .swiv^p, and tho diamond that glUtcnm In Urn 
erown of the monarch, consui of tiio wattie olonwni in merely a ditlhn’ot 
atomic condition, ’Wiiat a hwaon of Inimility tiiis teaches to Pride : The 
haitghty beauty as she walks the Imll-mom, inwardly proud of tim ranisnc-c 
of her gems as they rise and fall i(p«4t her breast, lltiie thinks or knnww 
that eeenr brtath ihai it tspmd artutnd her tpcgtt atroy the tike element 
•/ whieh her trmeurtt art cnmihatni. That cren in our flesh and bom*!* 
the same al|^ndii^ substance lies hid ; and that tlie buried tree of the 
primitive a^d, and the little flower of in,dsy, are ixdh instrumental in 
giriuf this tltigalar element to man f 

717. I* charcoal a simple or a compound substance? 

It is a ccmiptmnd fubslancc, cuniisttng of the woody fd»rc 

irf" rcfgctablcs partially oiidiiMyl; it also contains a small pro- 
portion of hydrogen, and some earthy matter. 

718. WhM is tha use of carbon in the vegetable kingdom ? 

Carbon^orms the chief part of the solid baiies of all vegeiabhx, 

from tile most delioaU fhmta in the garden to the huge oak of th«^ 
forwt. 

710. Wh&i iiths me of carbon in the mimat kingdom! 

As it tatcff into sH vegetable, so it fmm a part of all animal 
Mim* 

720. Whai are the proportion* of oxygen and earUn 
that form carbonic add gm f 

One Inmdred parts of earhook add gas coniltt of iwmty>*ighi 
pwria of carhm and stmmiydm of oxygen. 
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** iMrd makB mo know mine end, >nd the meuure of my deye, tUai I may 
know bow fndl I am.”— P balm xxxix. 

721. Wky does Ms multure, called carbonic acid yas^ 
wove fatal to life? 

Because the carbon has such a povserfkl affinity for oxygen that 
it will not impart it to the blood. Animals that breathe carbonic 
acid gas become suffocated for want of oxygen. 

722. In what s tafia does carbonic acid exist in nature? 

In gas, in mixture with air and water, and in various chemical . 

combinations. 

723. Why will a lighted candle placed under an inverted 
glass cease to burn after a few minutes? 

Because in burning the oxygen of the air combines with the 
carbon of the candle, and forms carbonic atrid gas, which will 
neither support flame nor aniiiud life. 

724. Ji^hy does carbonic acid gas necirmnlafe oh the 
floors of places where it is in excess ? 

BecauHO it is the heaviest of all gases f it therefore has a 
tendency to fall and become concentrated in low phuics. 

725. Why is if proper to lower a lighted smidle into 
Wi lls and deep places before venturing into them r 

Bei^ause frequently there is in such plat^e.s an accumulation of 
carifonic orriV/ which would he instantly fatal to life, If the 
candle should cease to burn, it would sliow that a perso!^ could mi 
dcK’eud until the pit or well had been ventilated, without loss of 
life. 

720. Why would the g^dng out of (he candle show the 
danger that might attend a person entering the tci^li ? 

Because oxygen is tlm gas whkh sustains life a« well as flame ; 
aud where a fiatne will not burn, anknals caitimt live. 

727. Why do dogs (hat enter ike Or&tto del Cam in 
liolg, drop down dead? 

BccauiMi a stream ff eart/onic acid gas flows along the floor 
of the grotto, from the sources of which it is generated in the earth. 

72S. Why mmy men enter the cave without feeling the 
^ects of (ht poisonous gas? 




Anil th« fooU«h said unto the vri^ Gire us of your oil, for <Hir tamps 
are pone out“~MjiTT. xxt. 


Because the 'gas, heiap kmvpf lief npfm tlie *floor of (be eave ; 
the head of a man rises alwvo it, and Jio bieaUies the air. 

729. Wh^ ihmld quicklime h(S tkroim infif a trrli 

charged with carbonic acid ^ 

Fteeause the lime, if sprinkled a*ilh s little waftr, would begin 
to slacken, and m it sla^^l^en^d it W'^nbl thr carbon qf the 

gas, forming carbonate of lime ^Vrsons might afterguards cl»^scend 
in iJafetj. 

730. JT'hy do y}/ta/ aecidenU o^en loppen from burnt, 
charcoal in chambers? 

11 ^ 01 *^ 0 , wherever charci^al is burnt, *<trtonir acul gas is 
formed ahundantly, by the r.>inbinaiion of the osygen of the ai’* 
wit!» the carbon of the chareoah 

731 . Tf'hy do workmen sometimes lose thrir lives by 
sleeping too near lime kilns f 

Ik'rause llmc^^tone is a carlviniafe of di'ie, and whin it is licing 
burned large volumes of carhonir acid gas are driven off IVraons 
who lie (Iowa near kilns are likely to tx* involved in streams oi 
thi* giis, ^d io be siiflWntixl. 

CHAPTER XXXV. 

732. ff by does Wittrr eontain rarhoftic aciJ gas / 

Ikransc carlKmic acid gas U atm^rhablr bgwatfr If a jar U 

partly fiUod with the gas, and it l>e allowed u> some hour* 

over wakT, an abscTpOon will take place till nor»e of the gas 
rcuiJi^. • 

7iJ3. Why km frmk water a brisk and pleasmt taste i 

Ilecaase it ttJtttoins curAwitc acid gas. ^ 

731. ir% does water loose its brisk and pieamnt taste 
when boiled f 

Because it iis wkdlv defirifed of earhomic add gas hf baling. 

733. ir% does sodshteater effereesce and sparkle f 

lleeatise it is artithdally impregiiJifed with mrhonk acid gas, 

By ofwart, water may be cw>mbtned with tw'ke and a half of Hi 
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At cMklt mm to Iniminf oooli. and to fife { •© It * oootoottoni 
to Wofile ■trlfe.**— P«>e*EM xm. 


mn bulk of thb gaii. But as soon as the pressufe is rciHoved, 
the €$cape^. ^ 

780 , W'hi/ da ci/der. perry ^ ala^ ehampayne, ^c., epai'kh 
and ejervew t 

Hecanse tbi*y contain carbonic acid yatf a great part of which, 
on uncorking the bottka expands a^n to the gaaeoui* form. In 
eiicapiugf it produces the froth which runs so ibundantly from 
bottles. . 

737. Why it carhonltT &^id yat produced during fermen^ 
tation T ^ 

Because in vinous fennentstion a ^f the swe et 

matter takes place, in which a part of the oxygen is diHcilgHlSiii,. 
this unites with a part of the carkjn of the sugar, forming 
carbonic acid ga$, 

73S What it hydrogen f 

lijrdrogen is the base of wlmt has been generally called 
fiatlammaMe air, now known as hydrogen gat; it is also one 
of the component parts of water ; but it docs not exist except in 
eonibinaliim noth other substances, or in the gaseous form, 
altemattjd by ralorir. % 

789. Why do halloont JiUfd icith hydrogen gat atcend t 

Because hydrogen gas is lighter than oommau air. Para 
hydrogen gas is (he lighimt of all known bodies. ♦ 

740. Why h hydrogen, the lightest of all gates, tp&h^ 
of alto at a solid body it 

Because, although when in tlie aerial state, It Is the liglitosl of 
all known sul>stanrcs, yet imbibed by Hring vegetabliw H 

l)ecomcs a mlid, and ibnna oil^ mti, reian, Jbe. ; and in 
with oxygeia It eonstitutei water, which has Una ifoperty of 
brining either solid, Md, ca mrihrm. 

741. Will hydrogm support eombitatio^f 

Although it will bum, yielding a feebSe green lights It wiU, if 
pure, extinguish a dame thal may be immersed in H, Hydrogen 
will therefore burn, but will not support combmstion. 

742. Why will hydrogtm tu^de, if it wiU mot support 
oomhustion t 




TUI MMAnotr wiiT. t4| 

**‘ llwt lit* «Im Iw iiw>i (Httmtuh ha 

ut ««Mt /o«t < hat ffo f mt'lm' to* tiNtw tlml mini Ih<|- jlu>r 

3 r , XT < 


WW» hydw^fi'ti it b w wiilj 

*»r witk th« ww wn «wr, wliM'b i^oi-Uini Tm < f 

hvtlrupeti #nti ol’oijgt^n » r»i#t eipkwivi* f'osujKntmL 

7 i*i /f'A^ nV/# 

f»,r*/» 7 irK, ujmn bmtt^jht in co^/** i . 

ti'oiw uf itit alEiiiiy .■xifp^n^Ai^ih itUk'h, u|*iJfW ih« 

•fipItruU'viu ut liciit, %u ^orm *«ir»tw. 

714. If kai ii wmbmikn / 

Tli*e ef»n*nm*ing of i»u^»«Tdinw<ii by buioinje. the |»benowilHHl 
aUeo4iijg tb4» pnmm being b«At aitU bgbt, au4 tbn p4o4iioii(m 
uf new compi^uudii. 

When a eoroWftlilile U»4> ia lieat^n! to a high <b;:rw, it 
finch »n attract ian fur oxygen, that :t abtttrfa if /ic i/it 
ti»>, and it in « form ; while th« cal ork ahkh gave to 
the oxygen it» acrirorm condiiion b id /»w and dif’tutd. 

7t5. ir hence conm the li^ht that pmiuceil enm^ 
tuMtian f 

It i» iuppoacd that light, like heat, w latent in t}un>e iMKlit*# that 
tnulvc it (b ring clnymical action. If thi» W true, oxygen giii 
auppUet the heat and ton e of the i*<ihi that b given out t« 
burning. 

74(1 IVkai effects are generally produced hg the praceu 
of comhudum f 

Theeflfecia ofcombiwtum are in aome degree inodiliexl by the 
nature of the liody burned. 

In the banting of » common fire, cadnmc add gm U 
pruduoed, by tlio ijoinWnation of tiio eaelon of the c ta!x and lit# 
nrggrm^ the air; ainl merter U (bnued by the tomitinaJim of th,» 
hgimgen of tbo coal* with otlier of ueggea 

4l<iw« ordinary otnbiittifm ©onakt* of a owi|wKitol chemical 
actioa, during which i’^rhame and gas and KMfcfre wto formod, 
and UgU and brat liWrated. 

717. Whg i# iht^e suck a conlinuam hmt gimn out 
of d firsf 

Bomttfe a fenk tHpfJg of oiyg«« b conveyed to tl»« firt lit tbt 
isaiTTfiibi 0^ iif ib^l toivc b'Vafda it, • 

I 
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**The ftning pot it for tUver, ond^be fumtoe for golds but tiie l^ord 
trioih the hesrte.”— PfiOTBEBS xnx. 


It is from the oijg:en tUat the heat chiefly emamites; hence the 
heat mil continue as long as the combustible body lasts and 
Qiaintaiiis a temperatnre snfllciently high to decompose ox^^en gas, 

748. Where does hydrogen chiefly exist? 

. In the form of water , where it exists in combination wiihox/^rw. 
Eleven parts of bydxl||eni and eighly^nine of oxygen, form water. 

749. Is hydrogen found elsewhere? 

It is never found but in a state of combination; united with 
oxygen, it exists in water; with nitrogen, m ammonia ; with 
chlorine, in hydro-chloric acid; with fluorine, ^n hydrofluoric 
acid; and in numerous other combinations. 

750. Is the gas used to illuminate our streets^ hydrogen 
gas t 

It is ; hut it is comhiotHl with wbon, derived from the coals from 
whioh it is ma<h*. It is therefore called carhureiled hydrogen, 
which means hydrogen with carhon. 

751. How is hydrogen gas ohtained from coals? 

U is driven out of the emails by heat, in chwed which pre- 

vents its union with oxygen. 

A' 

752. What becomes of the water which is formed %y 
the ^Mrnin^ of hydrogen in oxygen? 

It p«w&»c» into the air in the form of watery vapour. !*>fquc!Jily 
it condenses, and may b© iiecn uiw»n the walk and wbdows of rootiin 
where many lights cr are burning. Sometimes, ako, i.H»rtioiia 
of it become condensed in the globes of ibc gkises that are 
smipanded over the jeU of gas. 4 large nudmme cf fftcse gases 
fhrms only a eery small mlumc if water. 

752. What hrvomes of the carbaak mid gas whkh is 
produced by comhustkn f 

It is ditfttsed in the air, which be removed by adequate 

venitkikm. 

754. What proporiim of rar^onie acH gas is dangerous 
to Ife? 

• Any proportion over the natural one of I fNsr ectit. may b# 




tmB mumm w»^. IH 


* FrtMH H'fx «f liii ht Mail&k uptm il* lli» iiMillliitt of 

Um «Mrtk.**---fWiji sxtui. 


T«g«nle4 AA B^l il iMm htrm mm^md Jlmt pw 

of cttrboDiie aeid gw k ilii b Mik 

755. /# «ii qf ^n)pm fuf Jlr&m a 

lo 

It h 4«ng«!ffoiiti!«« 5r«t, hy imJkaia^sm^ no low Uwo 

Ha deatl*» ujwi'n mmd of |K!iiicii»if >»lw wmt kilfod % in 

roomt oottr to wydb thif^ «rA« » of gw. 

It ii <luigeroit«^ woondljr. by 

748. If* iiwa, «M* W|Wil0fi <11 !![««» "n AUmi?'iilr*«o4. 

ImtAttti, Tb 0 gm iMfeumulat«d in « »hofi foo' • %imi ttwo onti*. It jit*>d 
b«<rn mmpUig tmm * ctribdt !» tM met«f for nityMiil mw haw ftiMt tvmty 
Tim nrm of IU« roc'^ wi« About c^thi^ fmt. WUm tli« ft* 
explodadi H bkw tmi llto ftittir^ fF«>t«t of pmulMit. eA^riiiMl two 
tlirouft) * wittdcm into mi A(ijfotiib)fi yt rd, uhI f^ood mtmtber parmu m to 
pttVfuiMKii cm lU« opfmHa of th« *trmt, what* aho wm MttodL. IT tim cOWl 
of tb# explmUtm um f Jt f^ir mam tluui aciuim^ir of a mtk cm «ieh ahh uf th« 
boaio. Wiitl most of tim mindow* in th» n^tniiiK/urhood irfro iibWI<»im(l. Tl*. 
iron ndUiiffw ot«r tJw sArtmof tho boujw dlrtHrliy wwr* Aiuitd^r , 

Aud 1 part of ih^ rtKvf, »ii<i tbi? bA"!! wiudo'Tf of Aiiotticnr htMiM*, warn mnitd fa 
A liiMt Atncte of from to .Kto jrardi. Thr> )iAvoinent wiw Umt ntp for • CM>ti(iii«li»rAU)«» 
li'^iiKth, Aikd tb« d*mA<t:o done to 1<H Iwmit* » \tm AfWwATcb rrpiitcMl to Ainouut 
to £W.0W. Dll.^r ncriotiA Idavc Ulii*u plscr. Tho Ktxfdimfioctt of ** fwtl 

damp,*' which frpf{«M>titljr c«rur h. miuoA, Arc «>/ a iiiixU«r cl^mmricr. 

757. Wkai pfvporikm h^Jra^en ^oi wiik giwmt^heric 
air dfili espMef 

A<eoorcittig to tbe riswjsftwHe!* of Hir lium^^hrej (htry, wi^si or 
m^kt |>iiri* of mr, tc» ant of pro4uco tl»o iy*|iloAlvir 

elloct ; while larftf piro|>ortio»j» of go* Ir«* djsangtnnjui*, A mit-' 
ritre of eqmlpurin of gn* mwl air will hum, hut »l will wcA eiplmle, 
Tbewnwe Ii the Wtw wHli a mixture of t*ea of urir, or tkrm of air, 
anti oiM^ $aa / htit jfimr of air aiwl ant <»f Iwgiti ho h« exftlo* 
Atve, aa»4 the exfulmiive tendency irimiMie« oj» U mma or m^kt of 
air ami am of jw#. «fler whirh tlie inere»*if4 praptMim of $m 
dtmitihiliw the torw of Ih# 

75S. Wkai M ike kesi metkad af prumniinp ika 

$im 

OhMTVi the nd«. aeorr i& ajppraark a auppmad Uakap* mik m 
ligki. fmimakdy the pm^ whkh Ihreatem our lirw, wnnw tii of 
Hw 4iiif«r h$ Hw {wngrot iimll The fimA Ihbf to W tee h U 
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** Uuw oft if the Oftndle of tho vidiW put out f and how oft cometh tboiY 
deftructkm upon them/'— J ob xi.x. 


open windows and doors, and to ventilate tbe apartments Then 
turn ibo gas ciF at tbe main, and wait a abort time until tbe aocu- 
maUitod gas has been dispersed. 

750. Does hydrogen gas rise or fall when it escapes? 

Being twelve iiin^lighter than common air it rises ^ and there- 
fore it would be betTIr for ventilation to open the window at tbe 
top than at tbe bottom. But all gases exhibit a strong tendency to 
diffuse themselves, and tbeiefure they do not rise or fall itJ the 
degree tliat might be anticipated. 

700. Wkat proportion of hydrogen in the air is dan- 
gerous to Ife, if inhaled ? 

One-fiftieth part has been found to have a serious ejfevt upon 
animals. The efiects it produces upon the human systeut are those 
ci depression, headache, sickness, and general prostration of the 
vital powers. It is therefore advisable to observe precautions in the 
use of gas. 

701. What proportion of gas in the air may be 

recognised by the smell ? ♦ 

By persons of acute powers of smelling it may be recognised when 
iliere is one jmrt of gas in fve hundred parts gf atmospheric air ; 
but it becomes very perceptible when it forms one part in a hundred 
and Warning is, therefore, given to us long before the point 

<if danger arrivee. 

702. What other sources if hydrogen are there in oi#r 
dwellings f 

It arises fiH>m the deoompciitxon ot animal and veipeicfai^ aob- 
ataneei, containing sm^kur and hydrogen. These grrr% a gas 
called sulphuretted hgdrogem, trom whkh the fietid ifilnvittm of 
dmini and water-doaets chbdy ariaet. We abould, take 

every precaution to secure elective drainage, and (o lieep drain* 
iraiMt in proper order. 

708, Jtfaf the use of gas for purpose of illumination 
ie considered highly dangerous ? 

Hot if it is tnieHigenUy managed. The appliancca fiw the ragn* 
alba of gas are ao very dniple and perfect, that aeddesita addoia 
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*'Ttk4»fii f ««!k 111 til® iPiilrf nr tbt nimAm of 4Mitli t nil* Hmt m mi\, 
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anjw^ exempt from nafieft* In Kti^kii4 *i,?X)0,$0t) <»f iiiMit mnt 

ttJ^ualh (wtto'uiiwJ ‘m ibe manttJkjImn of 

cubic fwl of f»», Aini jct «ccitKit*t» wis of terj* nutioiailttm* 
ticcurrciioc, 

7UI'. fVkai hmmeM tht: oil thu it In a/ li* f 

'Dm ctrboii of till! ml auiWi* w‘tb :bo of l.!ic atmiwpbnrc, 

atK^ tWiiMi <“icrr6oJtfV oM , vrliih It# Ufiit«» wttb 

fuiotbcr iKirtion of otjrgieii, and funn® Kvcrj' ItXi mn^ ©f 

oil (bus borat procbice 130 0 Qm’i*« of vi^lcr. 

705. Are anp eubttmcev anmiiihft J l^fittj hurni f 
Wien bodies m^araf (Imt aro not i t hty bad pre- 

viomly formed together ooe kind of c<n»j»oimd, and Omy now 
separate from each other, at the high tenifHnutnre to which thej 
arc exposed, in order to fonn others with tlu tiial air in mnttuci wiUi 
them ; and such of the prindples a« cannot unite with the vital 
air— vix . the earth, and nonic saline or metallic partichw, compose 
the eimhr. 

TM Th® womwny of nslur® •htwhl tiwrh tti s very Jmprwsitw )sMKm-*>«w»ra^«S 
t* B'tifftrtd to b 0 WKWihw/, not wen tli"* kiifhtwt stnui. A* imjoh ss snjr Insly tuM 
fnlfiUixl llj ptjr|K>spln one ststc of h U psami n?» P) snmbnr, IIV 

eand)®. wi*tlna no tonftr ss s nwHlln. U flyins urfm th« wtiiri nf tlw sir •* 
cwf'Vrsir at'wi <nM« s»4 ss iMi/4'r. THn«r find thnir wsy in iHs isnlen 

or itw fleW. miwm th« c*rh«e»nk icy ci** form* th* ih* idsit#, imMtl ila 

water s refct'ililni? rf^isA. AjhIcih H w^appimti lh*i 0** AJifntshiy 

Bdlnir. who hm that ner«iwwnii®d the r»J*iswo(» of iW wi«/#r*al ("fwsi^w. ilKSihl 
he liw* mindful of IImI!' Immstertiil wsJ **/ m»« f 1 I«*tw t* •“icrrdtj mi, 
the ccrtslnty of wM«b i» evidenced hy eren by ibe law* of thr oteterisl rresiljtm 


CH4FTXB XXKVL 

707. Wkg is a neemmry to opplg o JUme io tight t 

emdU f 

fjLi ya o ff the beat of Jtome !« grcalifr than tbit of a red kettl . 
when U apfdied. a degree of heat- i* given to the w'kb, siitll* 
dent to dijatroy Ibe affinity of its eonatitnefil part* j part of the 
taJloie b i»rtan% melted, roktiliiied. and Amxmpmd j it# bydrogen 
takes fire and ibe ouidk trams. 

im. Whgitm tko light o/ikoemdlo ta^fmee a/lora time ;* 

Because* as the heat tnenemts* Ibe amottnt «l fiMi mdt«d lhw» 
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THl BSASOK WHT. 


** do men light a oaxidle, Add put it under » bushel, but on a 

cMidlettkdc, And It giveth light unto All thnt Are in the houst^*’-*- 
Matthxw ▼. 


Ihe cftndle is increased, the flame enlarges, and the earhm taking 
{»art in the combustion improves the light of the flame. 

769. Why doe$ the tallow meend the wick? 

It is liquified by the heat of the flame, and is drawn up the 
wick by capiUary attj^tion ; when it comes into contact ^i^th the 
flame, it is converted wtb inflammable gas. ^ 

770. Why doee the wick of the candle turn Hack? 

Because the charcoal of the cotton becomes predominant, when 

its other constituents are driven off. The flame surrounding it, 
it cannot undergo the oxidatiny infinenoe of the air ; it therefore 
remains for a considerable time in its natural state. 

771. Why do tallow candlee require m^fflny? 

Because ihe wick forms a support for an accumulation of coot, 

which is produced by imperfect combustion. 

772. Why^ if the candle he made of was, doee it noi 
require 

Because the thinness of the wick permits it to bend on one side, 
when its length is too great for its verrtical position ; iU citrciniiy 
oomee then into contact with the air. and is completely burnt or 
decomposed. This small wick therefore performs the oflice of 
ent^ny iUe^, 

776. Why may a thinner wick he need for a was candid 
than a tallow one f 

Because wax is less fhstble than taUow, therefbre it affbrds a 
heticr iufpprt to the wick, 

774. IVhy doe$ a pale emwkpe cf liykt 
ike fame tf a mndle f ^ 

Because ihe Uheraied carbon, coininf in contact with the axy p g n 
of the air, becomes at otiew osidieed, gnd passes tway la an 
inmeihie yae, 

77fi. Why may the pale frimye (a) ha fomtarad more 
pieih/e fy sAai#^^ qf* j^m tie eye tie luminam part qf 
the fame hy ike hand? 

Because it prevanli the fim if mkmm liykt to Ihe ay% which 
readers the leli ieTelopa ol the flame inviidlile. 




rtr» BiuacMi naT. 


lill 


•if UmH ihi m cMm Hm tlM» tkl 4 m»4 ttt* 

»WHnv« i» lawt ltti» Hm niMili mm wUi Hi» diilliv 

jrtw. 0 jrc ttf Hl*l» iii. 


77tJ. ITAf k ih»rt a hmimm ( h) $piikm ikp jpdf# 

Becftiwie thert III© iu ii4t 

itute, oombiiMW with wtygw*:!. md burn rRti a Irijrht }4km 



H' flip 

Jhamp fVj upptitr liir a f 

Iky'ttu*-'- thifjx* thp ifB'HiR* l%imi 

hy thr tlie lAlkvw 

«Tv twwjoM};. !’i ,4 if*j m*i iintlj 

<1uy wrriu* nl lhc*nn,K"m»il*aT !utiiau»U(( 

77 H. It* hy hum thp lower por*^ 
titfii of the Jlamc <i hlop pohur * 
Iloctiitj« 4 » the liVilrHujcini hAvki}? A 
very jitriiijj' teinieney to ('omblnn with 
or. jfeti, of it tff oner ipnitn. 

Hvilrojifeo, without ewrUm, hurtif 
with n blue li^rht» whirh a<^?ounU 
fur the eohmr of the lower ymrt of 
Um* flam*?. 

770 , ^orp the Uyhi if it 

cattiUp Jiminith ns the ##tojf in* 
pre^mea f 

}|£c»m« Uws unaff nuliateii th« 
h«ti of the wa4 rmfui^ea Ha 


Umppraimre. Evwrylhiiiijr Uiil t«»dhi t 4 > lower the UmfMmtutc of 
flwnto the faitoniHy of it* light 


7S0. ^ ewrrmU tf e&M mr (u) /#;? t4»mrda ih 

flame ^ a mmik f 

liecw^M tti the iir M nmhmt hot hj Ihe lhim«, aiMl rnkml with 
the gwK firvMitMMsil I 39 ' eombmifum ti rhpe Ufmwfi m kmfeii etimwt*, 
IW mUm end 4Mier m ihere^ reahte totmedlt ik flme, to 
the pUew <^the wtmer ulr thel he* |ii«M4 muf* 
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TUB SEASON WflV. 


** IRvtaj tree ttiAfc bringeth not forth good fruit is hewn dovm ind ciu«t 
into the fire,**— M atthew vn. 

78 L do the eurrenU of air (k) aecendt 

BecauBC, being expanded by heat, they are rendered Kpeciflcallif 
lighter than the surroundiiig air. 



DUaRikM lUA'BTRATIXn T«B VARIOV 8 niBKOWEWA THAI kttU^Ti Tir» 

iiemsi^ca or a cahui^e. 


782. IV hat do these moeemente of air around the candle 
illustrate T 

TJiej* illustrate the lawi of eonrerthn by whieh the air k kept in 
motion over the fare t»f the gWt>e, by whieh wimli are and 

in eonKHiuenw of whioh etornu arm. 

7HJi IV hg do rags of light proceed in everg Staeiion 
from a candle fame f 

Because light radiates in all directions from lummotta bodies. 

784, Wkg do shadows of ohjeefs interposed heticeen a 
light and a wail appear mrg large. 

Bentmse light trarela only in straight lines, ^le band »i tine 
diagram intereepts all the raya of light that fall upon if, ami 



THl IfUtfOK WIIV. 


m 


••Out of month jto Imniliiie ind imArhi vf ar» mil**--. 

i0» XLI. 


aUowii m\\y ihom to jims that am «l a 

mi«i<i#mUle angb. Htmm thi> k turii^ flrwn tho wall 
over a apuoe much lartfer than tk' hand* caut»in(r a tt ^ 
comiderahh tHa^mlude, 

7Ki>. fire rayk %4/, » Vn /«/' upf^n a 

pafi^hni refleded * 

brkht anrfaA eH, am- e^ipcuiully tl <»4* of meinl, r^ffrd 
(Ae rwyt ly' A 4/> and tnm ibrni b«w‘K hi aw angltr *.qiisil ta the 
of ini-k.4-iw»€/ » ^., (U ) 

7b0. E»Mm«r(iU the ujrious pA**itomena hif 

the burning of o candle^ represented iVi the dio^emn f 
nje htirn\«|f of » randir iHi;?4trtilfM tho of tkht end 

heat; the f^ii^mdtvn of Jkht . the fUnthhuthui i>f heat hj ey‘o. 
section, and th# caa«e of trind^t ; th«‘ r«uittet»ori of h^lit oidy 
in »iyui*fht iiurH, can»»in}jj“ tmtau^fird ehadotes of ohjvet*; the 
efie< t of the VitliH'iv J(»idi(p, in reiidern\jf »olid ImmI ea fluitl, 
&c. Ar. 


CHAPTER XXXVII 

7 s 7 . Jlotc doei atmospheric air support life f 

Tt im|»|K»rti life in the mmt manner that it support* flame, h| 
giving* out ita orpijen ami calorie to the Idood. 

788. If^Aat is ^iven off u'ith the breath from our tunps f 

Curbimie arid y«4, fomitMl by the carkn c^f the blmwl wrnhining 
with the oiy^n of the air, and vaitr The mlro^ea of the air, 
from o*J'ifen ha* been aeitarate^i, it thrown t*a<’k with 
4)ur eiiumd hreathn. 

7St). WksU efffeH km mr upon the animal sps/em when 
repeated Ip brmiked f 

It iHroducei daaeiiAe, and uhlmately death by atiffijcaifon, 

TJW, Two men mem fsmnhiyiBd to tkirtt a wrwck la a dhhm twSI, Iw ilNw Hair 
«r DuWin. Tli<c wachim^ry t»y whieh they wrr* U ihfn** l*w**r w*al« l*» 
bwMwi oiiS at mOst, tim of #r •«• 

liMMtIlritrnt, «twi at thry <sr>ul4 nol, sxmfsf i«hn»ali* IhruUfh *■*>• 4«wiMiMiw«i«ail 
•f timmaeliitivrytliwf dM. WfemitlieWI wa* rttiMd Miry sfwm t«ali ftatflA 
te he 44 w 4 ,. Thry ww **ol dr&mssd, but dML hJl# tim 
ia the Bltek Hei« a* Cakaitliw Ibr want of • mpplf of pmm air. 



THB EKASOK WHY. 


Ift4 

" Out of Ms noftrUi gocih tmoke, as iSbt of a soothing pot or cauldcm**^ 
Job xli. 

791. Mow do clothet conduce to preserve the heat of our 
bodies f • I 

Cloihofi keep cmr bodies warm by preventings the sudden escape 
of heat from the surface of our bodies. 

702. Why do prevent the heat of our bodies from 

escapiny f 

They keep our bodies warm, in consequence of the air which 
they enfold within them ; all confined bodies of atmosphere 
being non-conductors of heat. 

7fKi Why do light spongy substances^ such as furs and 
down, afford the warmest clothing ? 

liecause they contain air in the spaces of their tgiture, which 
forms a non-t'ondueting shield around the l>ody. 

79 1*. What is cold? 

Ctild irt simply the absem't of heat. There is no eh*n»ent to 
which the effects of cold can l»c attributed. 

.795. Why does a piece of ghus held before a* f re keep 
off the heat, but transmit the light? 

llccause glass is less transparent to heat than it is to light. 
It ilicrefore separates the heat from the light, allowing the one 
to go through it, but detaining the other. 

79G. hy does the heat of the sun pass through a 
glass window, while the kmt the fire wiU 0Ot so 
readily pass through a pms of glass t 

The cause is unknown ; but It ii conyieeiared Ihal lu tlto sun's 
rays the heat and light are mare inUmeUelg Ueaded than they 
are in the rays of a hre. 

797. IF Ay docs the heat qf a hot body aluMrya endmmur 
to escape and pass to eoMer bodies? ' v 

lleenune calorie always serks to diflhae itself For this msoii 
all the birntture in a mom, the tables, the buroaiia, the 
isui tlw wailxi, ii beeome heated alike. * 




tm nwimm why, 

‘‘Tlsitii Mltb Um M tM thmwym imiin ikny Itt lilt vinhlnfiii, mAikm 
tot ilM miglity mui f:lc.7 to »ito tot not lliw »toh mun gtoirj 

to hU tir.ho».”*-Nli;AAittAii xx. 

70S, If jfoit pui o $(i&k ^ W0^ mik md m M# 
firef^wki^ mn ^ 01 $ iH U burn without feeling tk« kfoi 
at the &ik 0 r 

Befittftoe wood is * had ixnimtor of . H win mil 
he^'it m ilie poker <!«««, Tbrrdbre ihe hamajp 'ni lito poker bcieotitoi 
hot i but the end of the wood dMjt 

700, BUg dam etmw tied ar&and p*kmpi m wmtet |ro* 
vent ths water Jhfm freenn^ / 

Ibjcoiuie mary «tii!k (»r sfinw ts kdiow, And MU ^'airg li k iho 
tur mufinod in the Atalki of the itmw tlnit tnokiin it m |rood a 
pnitoctor of roanj thingi from cold. 

SOO. daeit lurnitt^ tcood inop md throw out 

iparJti f 

IWoute the air linprtooncd in the wood rx{iondii hy heat and 
hunti ihi cells where it to i^jihm'd, cairryinjf vei^’ mmall bitii of 
burning word witli it. 

801. JThyi do wkrclrights heot the iron tire uf o wheel 
hefore they put it on f 

Itoceuse the tire when heated h larger than when avid, in 
c^mfteqtienee of the ex;Mitijiioi3 r>f the metal. A« it cook it fthrinkii 
iMtd bind# the whed more fimitj together. 

802 . Why do they pour cold water upon ike tiro directly 
it iifjtodf 

Itooitiie the oM water foiw away the heat f the m/«, eml 

and ehrunk. 

803 . Why does Boitiny water make 0 simmerinf noise/ 

The noiae to made by little bttbhli» of eteaw which are formed at 

the botteni of Hie kettle. Ttieae rush upwards , and beingatirarted 
to the sndao af 4ke Iw/fie, they make a eimtftkolkiici whidi tela the 
metal hi fHwatlow, an*! tb# kettle aiagii.** 

804. Why does simm put stmm^ouymm in nmtimf 

It is the taideiicy of iteam to ospa^md whieh makea it m fwtf 
povcffolF 



THB CXABOV VHT. 


m 


** I will prftiie tb«e ; for I sm feirfully aSd wonderfttllj mado{ marrellotig «r« 
thy world ; tud tbai loy scml knoweth right well.**— P salx cxxxix, 

»...*'.’ * ^*^‘^*******™^^ 

When steam rushes out of a small valve in a steam-engine it 
instantly spreads out into a large cloud qf vapour which the 
air for some distance. 

Within the engine steam is prevented Jhm expanding, and is 
allowed to escape only through certain openings. It is in forcing 
its wag through thei^jjgenings that it moves the machinery, and 
sets the wheel in motion. 

805, Why does the lid of a tea-kettle rattle t 
Because the bubbles of steam as they riscybrce up the lid, just 
as the steam of a locomotive forces open its valves. When the lid 
rises, some of the steam ruslum out ; this diminishes the pressure on 
the inside, and the lid fulls again. This rising np and down makes 
a rattling noise ? 

HOO. Why are safety calces attached to steam-engines f 
For the puriKisc of letting off the steam, before it presses with 
sufirient force to hurst the boiler . The valve is made to f*}>en by 
the force of the steam, at a hss pressure than tlmt which would 
rend the motnl of the Ijoiler. Tliercfore when the valve ojKms, the 
pressure of the steam is kept do^wn. • 

S07. Why do boilers sometimes burst 
Bceatise sometimes there hapiKjus to be a bad place in the metal 
which will not lH‘ur so much pressure as the valve. The boiler 
therefore gives way in the weak part, and steam ruslies out with 
mighty force. 

hob. How much mm*e space does steam occupy than 
water f 

A pint of water, converted into steam, oofnpiea as Tjwrfila|Mi i aa 
<ccentec» hundmi pints of water. It » tn seeking to expand to 
•Jiis greatly increawHl space that steam displays such mighty force. 

8B0. In other eases the boilers are c'nrelcssly allowwl to get empty, 
and the hre make* them very hot. Then, when edd water h sml- 
denly let Into them, a great deal of steam U inwtaHilg geaeraied. 
And the sudden addition of ihU fom? of steam, lu?ing greater than 
the valve can keep in eheek, rends the metaJ 
Tlie Wlers in kitchen ranges are frecjuently cracked by the ’‘ame 
cause. 



TMt WffV. 


Ilf 


*'Tke Aitlier of the riiihl«oi» uludl |pr<M^ ; ma4 ^ ^ ll)«t lMifC«ll«ith 0 irl«o 

ohihl Khali orhlta.**-PitaviEtlit xitu. 



CHAFXE& XEXfin 

t 

BIO. Whjf a make ^ hemmm^ musf 

Bemifie tlwi li^4iw Wiwl df' the* U'|» v?V-r!itr*4. jiud lU« m tlu* 

hiO]« in iU iiiiiei ttfikt ^^ahut fie ^ if <t* ; fW dir Ji 

UtereBj »et in tiljmtioii. 

811 . pr^jf docs (I /<>/» Ifum flt,m 0 

top? 

IkK^imev l/tdnf 9 of ta>od, and luu'ittt* no in its 

rides, it« jphrtksleii arv «o/ so r*^**(y into piifrotifo : 

ec»iiiM[M|oeiitly it don* not no inifwirt vibmtionK to tho -ftV. 


812 dors a pc^ fop somrtioifs huoK ottd ot uihrt 

times not ? 

Beeiauac, if it is J^pun with orrat forrt, and its jH*g is Mtrvvk 
sltarydf^ ngainat th«j joivfinenl, Mr mmi is set ii* vihrotum, »w\ 
tli^ surface of tlin top, rqwlHtu? the air by its rapid inotbm, 
Hhroiory mtres. Hut if it be »ptm with iusutTK icut forcr. /A# 
wood is not set in rihraiion. 
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TEB BBABOH WET. 


"Tniiittp* child in the w«^ he ahouhhso} nnd when he it old, hewiu not 
deport h«in it,**~FAO?BSB8 xxix. 


ibat they dtface each others and impart an impresston ofcolmred 
rinffSt instead of definite objects, 

814, W hy does a top stand erect when it spirn^ hut fall 
then it stops ? 

Because the top is under the influenee cd, And is balanced 
between opposing The rapid rotatbn of the top gives 

to all its particles a tendSicy to fiy from the centre. If the atoms 
of the wood were not held together by tlie aitraetim of cohesion, 
they would fly away in a circle outward flrom the as drops 

of water fiy off from a mop, while it is being* twirled. If you 
lake a si>oonful of sand, salt, or dust, and drop it upon the top, it 
will be scattered in a circle, just as the atoms of the top would bc^ 
if they were free to separate, but not with the sione force, Injcausc 
the atoms of the salt, &c., not being in an active state of rotation, 
would only be influenced hy momentary contact with the rotating 
body. This tendency of the particles of a rotating body to fly 
outward from the centre, is called the centrifugal force. 

rcsirC/hj^al.—From two lAitn words nioAiduK nfooding (h>m th« cctUtt*. 

The of her force influencing the top is the attraction qf gramta- 
lion: the attraction which, were the top not spinuingt wmdd draw it 
lowanls the earth. The spill ** projecting from the botbnn of the 
l(»p stands in the line in which the top is drawn towards (he earth 
and keeps it from obeying the law of gravitation. Therefore the 
rotatory motion given to the U>p, by the rajnd uitwxnding of the 
string, and the tendency of its atoms to fly outward, tnilance (he top 
U|K)n the line in which it is drawn to the earth, and whidi is oocupU^ 
by the spill, wh^h prevents it fulling to the ground. 

815. B'^ky does a top first reel arounJ the sfitJ^hen 
httcome upright, md sleep f and then red 
aggi% and JhH f 

Because, in bemg throwii.lhm the hand, tlie 
top Is delivered a little out of the perpendicular, 
hut the i^ull is rounded off at ike point, aud 
when Uie top is rolalitig ngiidly, the gravita* 
five bree wlikh attracts the top to the fgtmaA 
eonttmtally aclti^ upon H, dram the smyH 
ria-i *ri4».tor*’jUMiuxa.'* 





tmU MMMM W«T. 


U» 

• «itad It kmmtk kf Uli l»4»m wd rnmh^ 

tt K ‘•-pjwrrifiuit n*. 

fo|> fiif Ue ^irtm qf^h !>«»•#/. Wlww 

th« fitibikicM, mid U*e fw i« 

then the top iV no hmger Me /w/n/ 

Me Mpilif bill &llii uport il usiti) ihc f;'*iw «*f iiraf'ita* 

Uon h exerted %»«<« Me if fA* r/.#//, ujm» the d the 
top, ffitid then it iy)« io the ^rmumL 

SHi dttes a t{>p ** / ' 

IkM.^iiiiiM3 «| th«A period of sU w iurb )^ taJUmJ eW|w«jf/* 

the m^i the fi^u-rx ik iing wjioii tin* top, m 

nt<ii{^ «hI the t<fp. ehie.l) the 

iipptutrs to be in • state of ivul. 

817. H^hg dmt th« tirp /VG4e fo strin f 

lier'uusm tA*>/firii<xn f Mr tur fit »i4*‘'9,mA i\wjyirtmn 

uC the $piU aftminwi tht ^rounil.Mi in opjitmlum to the rxiator^ 
forrr, wliieh in alemjK^mrj' impnliw} applud l»v vjitenmt rn<»iu»jt the 
hand of il»e jM'nwn who spins it - ainl as »N)i*n as thU *tppHt4 Htrm 
is eifietKltHl, the (op yields U> the law t»f gravilnliun, uhieh is <• 
permanent and mper‘prrpaiii»iff foret, 

• 

818 . d^fg a mar^ie rrptpfpr, ag it is praprUrd ohmg 
the ffyiund f 

m piya|>tdlin|*T ('!« marhhr, iSt ikumh fir e/yurr 

fh^fitt-tjrfripard^ ami tke Jin^rr dra^* ike tiud*t ^rri* 

ward, ^rtils gives a tendrnry to the npjs*r an<l h*u v r hi tn^pheri's 
of the rnarbk M M^fUfrate, whieh they wt»nW th% l.ot for the 
eifhtxiom f the oMmjf of the nmritle. Ti»e «p|st part of the tnarhh’. 
the refort^ ndb ferwanh drawing it/fir it iht nndrr p<ud, wltirh 
mviiitiriflra forranl uwdion by tJie fom? with ahwh it is drawn 
npwar».h and ii» lit** way the (.»ppimte p<*rti‘'ais of the ituirhle jir'i 
ujn* i»*h othitf in tlwj mievtiiive revoluthins, 

WImsii the uriarhle #tnhi» tt|Hm the eiM-tli, ft new' inlhiinMi? i« 
eiirt'ed'iipoii it, which is ikrfriHim f Mr tarih M|>on the Mirfaee 
that ciotne* i« ciwitftel viih it i but the oppftr ptrl of tlm UMifbb?. 
being free, ot*erw«rx Mr arfm^ w|w« Me fowvr perri, 'unl 

thtni the murblt continuM to progrewa, until Me fffgtitd fkrm 
miieA pmjfUkd it *> trptmdei. 



m 


mn ttASoy witt. 


** eltlWmi vtn <Jw own *if ^4 mm ; tmi flue nkury ^ ditldm nr* 

ttuir ftiilim.**~i*itor«Kii«i jtvii. 


the attrariion 0 / eokttwM draws the partickt €>f fmp 
togetJwrr, direct}) the bubble Is set free fnitn the bciwl. 

© 


fig. *?> — I 3 U»W|’«a !S./*ir 

8t2H. ifo hnlths, hlotrn in the nuftMhine^ chanffe their 

toloun 

IkvaU'*** tl<e fihjH of the huhhlci; chaujjre in thirhiw,'^^. 

thruujjh the nt«-rnj< from the pnrt t^*wanU the 

an 1 th<n‘<«fot<> the Uii»hue«s of film fx, in 

dijfrrent thr ntt/t vf tt/rhf, 

S20. if hii do hiihhlr$ hurst / 

iWaU'^e tie utonm that I'uetr fihn^^ foU t<*inird$ 

tordk % tjr ii'iUiiinn ; the upjx r |»trljon of the huiji ie> then 
rnry fkirt, ami A'i the tlruMT uir of the »tmo«j»ht’re 
ttnmrds (he warm hreatk frithin *h^ huhUt, it hursfs the ///,..■• 

.S># i’S€, Tir 

SnO. lf*hv mee^d ot mr T 

tlwau*ee the air or ^ whieh they vx»niain h I iff h fee 

than Me atm^orphree : the ihire/orr, fortes itw t/ 

andernmth the incttlm>n, by It# own tewdeiuy towarti# the earth, 
and the Italkum i» thereby ramnl upward-^, A Imihon it hut a 
kind *if tfnMde, mad« <3/ wfron^tr maferiati. 

Bill. 0ti iri^a/fd wkm tke 

t^irii »rt upc*^ the It lit / 






wttt. 
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• A irii® mm ImmiwIIi IiIr fMWt eii». 



lieoEit^d Uif kiai of tho ilwoe. 
Mid fcW qf fA# 4|^irff, A, 

csxmie ;> vtibm® of r&re^ed^ or tkim 
mr. ohk'h 'riftitw the oalloim, mu! 
Oiahi^K it th»i^ 

the M»r}vuiidiii4, itedum. 

fh k limm *&me^ 
\ur4t tefim metnd 

rrty / jh / 

Ret*auK% iw thoy i^vt into the 
thiantr cir , which cxieta ot Xirjh 
Ihc wiliiin them cx* 
^mide, ttud tUo (MwiitlutJ of the halIcKm 
in bur«t anHijuicr, 

Fi^ ao. aiR.IIAUXIOK. 

balloon^ expand in thin air t 

Ileaiu 5 e the air eicrt^? a hgt (tmonmi of frommre upon tb« sir or 
gas contained in the bollooi^s. 

HHi, do pnrackutrx foil very yradnally to the 

ground f 



iiec^iuie the orV. c*mnlog in ctni- 
lact with the under surfate of the 
expanded Item! rd the parachute 
resists its downward pri^ess. 

ii hp dor$ a ihuttlfeorh 
iratel tloirly through (he airf 
liedtuse the air neU tipm tJjc 
leaihem of the ahutllwrk, in the 
tame manner as it d<#fw ujs»n the 
parachtite-*- it itrike* BgaicJft Ihrir 
expanded aorface, and itmtf their 
progTOis thftmfh the air. 


fAElCHCTI, 


8SCi. fVhy dom the ihutth- 


gpel »pm in ike air / 



Mi4 itVM ftSAioir wmt, 

** CoaMytt (^lidran* hmtkm unto omi, ] ViU tMeb you ibt Hbat U ih» LonS.**-* 
Pmlii xxxt. 


Because the surfaces of the feathers fall upon Uie aSr ohlipidj^, or 
4aiiiiiigljt and therefore, as she shutUecoek desceitcK it turns in 
the air. 



Bg. Sl~»ArTi,Ki»OttK Ani> «ntrm.acocit. 


Wh^ (h we hear a noUe whm Wf strike the shaffJe.* 
rork with the lmttle{hrr ? 

nt'cattjH'' the stmttWwk npon the pan-hm^^rt of 
the liattledore eauws it to vihrjifo, and the vi!)mtioit8 nreunpui ted ta 
the atr. 

8SB. Whjf it the i0\md a dull and short one T 

Beeawe the vibrations of the | an huteni are mt rrr^ ropid^ 
therefore thi re in Hitte intensity in the vihratioM ef tht a»r. 

SHih IV dots the esertise, a forded Mth- 

dore md shutlktotk, tmkt us fed eram f 

Because it nnikes us breaiihe mor.i* .fwfy, and mwsce tJUr fdwd to 
Jiom foster; we, therefore, inhale iwe which prodacee 

heat hy corubiwiiif with the mrhm of ortr btooi, 

840, Wh^ does a kUo rm iit tint oitf 

A kite rises in the air by the force of the wind, which tfrikn 
oUiqmty upon lie ujMfsr smffisee. The siring it attached lo the 
** heBy band '* in inch a manner that it Is nearer tlie tof than the 
leHesa el the hand .* this canses the bottom of the kite, when ite 
•at^ ii met by the wind, to recede in the direction of the windi 



Be 3'« %lk>wert or Oodt rhilximii ; m& Um^ m CKrIil 

njm hMHh loved »ii.'*>-’Kv]fi^rAVi r 


Uie t4»p k uccordisigljr ^iroirii fitrward, -adl kite is iniiie te Im 
npm tlit cmretti df site «novi»i^ sgdnil it The kite then 
heing drawn Iks string in t>m nis^ prmwd lA# 

mir in anoilkr dirsetmtf nmm in a Uuw w?)teh dvttriis^s a 
^ «Ae<lt«f» hetwwm iks ima acting «/ m il, 

8k I . Wi^ diHs Ike kite-^i*ug hai mk^m rmning 
ikrmgh ike kmd f 



Itecaune the rapid fHHian sets free the latent keat of the 
string, sitracts the bed of the hand to the s|v>t whm the 
friirtxm occurs, end sets free the ktent host of the air, which 
follows the slrimg through the hand, sxid is compremsed hj the 
friction. 

842. TFfy dtm running with ike kite muee it to rise 

Beravtie H immmee tke Jhree with whkh the wind stiikei npon 
the surfsoe of the kite. If « petwm were to mm mtk e kite mt ike 
raieofjipe rnitm m kemr, tArorngk a stilt air, tlm eflbd would he 
sgual to a mind Jlging at ike rate <//iw miles m kemr egiiust n 
kite huM b)' » simUonaig siring, 

848. Wkg dom tke^fying-top rise in ike dr t 

Xkmm its wttifs Msel ike mir Mifmdg, jniA is the mdkm si 
the kite dose. And the tmrling ^ tke top, c awAng the ehlifni 


I9S 


rnt iKAsosr why. 


— ■ — 

'* ChllOmi oto«f jrour iwmiU in the l^mii for this k righl. 


whem of its win^js to strike the air, produces ike equivaUni 
effhct of a wind from ike earth hlomn^ ike top ttpwttrde. 

844. doee the Jtying4op return fo the earth tekm iU 
rcfatiom are expended / 

lioeausc the reaethet produced bj its witigt vtrikitig upon the 
fdr, is insu^tent to ooulkemci the ottraHion <(f gravitation. 



sk'-rtviNO-Tor, 



Fig 3*4.- r»A Awo rirv. 


845. dhei a pea, into whieh a pin has been sftiek, 

dance in ampension w/xjw a jet of air hlotcn through a pipe F 
liocauie tlvo jet of iiir, beinj^* bU^MIs eompreaaed tintler the 
convex form of the pm, by the wet|rht of the pin, ktrine a eoneare 
cup of air, in which the resU. 

In UvA put. I* b *ni>p€m4 thst IW |%iu b peumd fknmfk fkti pm untii n% 
h«eci (ti CMMitact with < 1 . Thr t>(rt i« dr(^}>tw*d into the b'ibH.T!ij|,| ii r . 

and ttwi hroath b ttwi pipe hriil uprighl The pm wf?! rimt 

In tho air, and i t? suwiM^tMlcMt u|nhi lltr j^rA, whlk tiir of the fdn « 1 t) ntUtio 
around (hr strnt of (hi? pif»r>. Tiirrr arr oiIk r of tsiaf Ihr pin irliicK 

altar tho rrauit, and require a nplanation to Cluat gt'Vett aborou 


LSS80H XL. 

Bin. Whif does a mouse, painted upon me side a 
md a trap upm the other, represent to the epe m 



THE AlkSMiX WitV* 


m 

** thy ftalurr m thjr inotiior * * Hmt vmy wtill wHh %hm^ mwI 

(U<m wikjr4)»t iiu '<>uf on IheMnU,"' i!»i vt. 

mom^f in a trap when (he mra it rjf/>i#//y twirled upan a 

tiring f 

B«^iiso the linage of the ui; uae is hvynight to the reiitiiii of the 
hefori the image of the traji iut}* away. The tiro 

intpreiaioiis, theielbre, «ai 7# ikr rci\m, mii $»r<a4tie4 iW 

iiu^ige ot* a tamm in a trap. * 



Vig ft - f *I(J» WITH KIg >17 ItKVRItiK OF riH»» 

vu» isif-Ttttr. 


St7. ff'hg trill n l^nr ttirrlchrd out of if m mtural potidon, 
propel an arrow through the air ? 

Ik'ienuse it* miWtimcf' , Kjinjjr h»ghfg rtxutie, the parliele* Uiemif 
to restrw tlicmiM'ltre* to t!n»ir former wtuh*, ji* wMm a* the 
roHtfting power i* withdrairn, Tlie fvrrt d**n\ed from thin* 
tirity, is* eommimicated to the arrow hv the Ftnng a$;iiinwt whMi it 
is plamh 

81S^II^% U the arrow propelled Jonrard f 
lk*««uii«e the etasth ity of the Ikiw, acting equally upm it» twn 
rmli, to which the siring i* fastened, prodtifs* a tine of fitme in a 
diagonal dirteiha. I* tha* i!iti*trat«« the hiw. that iriirw a fcxlg 
is acted upon hg itco furers at the same time, Aow direct ions are 
iftciimd to each other, it will not fallow ritser of them^ h»t will 
destrilw a line Iwtwein the f.To. 

8I0» JVkat farees tend to arrest thejligki of the arrow f 
11h» frietion qf the air, and tJie attraetim of gramtathm. 



My Km.gikT# I fWy to tbo Wil (Ml <>r larMt, wmA miUto tonfeiiloo 

unto ttlBa.*~JatntA vit. 


iiSO. Why ar0 fmthert UMually fmtened t0*the mdw of 

orroics / 

Ikicmnw tlic yr^atw/nHim of air upon tbein, oppose* (he 
|wijcreji» of that part of the arrow in a srmUer degpw than it (loe?« 
(Imk otlwr portitMi. The effeet- i«, to keep the point of the arrow 
fonroni, mtd in a Klna^ht line with its opposite extremity. If the 
am^w were shot the rei^»e way from the bow, it woald f«ra 
round, in the eotime of ita flight, in consequence of the friction of 
iht air, oflfering greater reatatanoe to the progreta of the feaOiered 
and. 



Bf)L Why Jor$ a Jrive horp give rntmcal Bounds T 

ItecauKc the vilimtkm of (he metal (ongne arc csommuniented to 
the ear. 

H“> 2 . Why mil not the Jew s harp prodme hud mmde 
unlres if i$ applied to the tmuth f ^ • 

Iiet*ause the vihni(ion» are not rmy iiilenae, hot wlum it ii blown 
U)ion by the breath, the air i« pmi^ii ii|Kin It, and tlie vib^tions 
are thereby rendered more powerftil, 

8r»3. Why does the alteration of the arranyement of fk$ 
mouth, ojfeet the formation of the oaundef 

BeeaiiM it sends the air to the tonguael the ham m m yrmterm 
Imoer de0^ eomfreseiosu 




Till BMsMfm wm* W 

ft dtlidmi. liw itttiruetioti it t Ikllter, mmI W Ilmow ittt<iir> 

•lA^ 41 tli.***~PKOr»tM IV. 

t 

8^4. i(*«t ihtt prmiurt aj^ed ta iM handk &f m 

air til Ike eork/ 

liecam*, hut^em tit« «ork a .ui 4 air*tigbt pitUm f| U a 
closed ckamker <jf a*> Wl>ca im Uaiwik^ u. wLkh imtm ike 
pbtun c, 18 raptilly pu$tM»d in, it /.I** atr *»otB it w v-x* 

m»^h ix»»4tnte<|, tJmt ii t*ut tl,i mtk a. * 


A JF C ' ' |» 



4C,~*»n fi-nror. o« ** I'or-oiH.*’ 


inuil the htmlle he drawn out, before the cork 

is placed in t 

Ik^cume otherwlne a partijit eamum w«ml«l lxj|a»wn a 

and c, and them would not l>c aufHcient air to fnmFotil the cork by 
the retuny of the pt8t4)n c r>. 

SaO. IFhtf docs tvafer rise in a springe irhrn the handle. i$ 
dratnt out f 

Ili'«'N0ni«4? the |»r6«8ure of the air on the wnter ntjtnidc of the 
tyrinjyi!!, fom»i It into the wpAto vsif*a4ed by tln^ dmwin^f up of 
the handle, and wime, otherwise, a varuism would lx? hyrmed, 


Wf ft fTEiaOE. WITH JtT OF WATm 

857 . Wkg does not the mater rm ou$ mhm the syringe i$ 
raked f 

Iketinie the pnmvett id tlie air opon the email orilke re«i«t« the 
we%lit id the water. 

H 5 i. dm* tke water teak mt^ hut mt run f 

llecaofe water lia# a tendemry alway* to i»ore to iht 






the bka«o?i wfir. 


- iwm thi ertmtor In lli» <lj«r» of U*y Ecc i.»#i **t »• n., 

«r» ^ 

Imi tbi* «jr dw« not fntcf ffwiy the w«ter nmifot c«<m|ie, U 
ehm‘fr>rc iiropi, m itimll jiortiofiJ! of the air ewt^. 

Hr*n, Wkft cmml th^ handle he i^teued in, if the finger i$ 
applied to the orifice ? 

Ikvauw water i» |ot cvmpeessiUe, like air; it inunt therefore 
encsifxs befi»re the handle^an Ik* pren^xl in. Air may Iw foired intr 
ft much imaller compa«« than i^ natural toil ; but it is imposaible to 
eomprt'MJt tenter in any degree. 



ru. 4 ^ '"ft * KKii. ' Eia. I'l. o«:>oi*. 

800 . hv doe^ tJ “ uMi it/ " r.tf4C a stone/ 

Heca«#e umloriicfith ilm mucker n b f«'nnc<l »?«! tlif 

external air, preMing on all aidea agntmt the roniism, hfU Ute 
•tone. Tl»e tenn ** ftuckt'f '* is fotindtd wi>ou the misuken n<4Wfi 
that the leather '*ftneks,“ <>i *’draHi*' the steixie, TM w$th i# 
litA the case is evident ; if, wWii the stojie is ftwttcnded, a pin's 
point W passed umler the leather, to its to oiam a ftniall pasaaice 
Cor the air, the stone will drop ins(mttjf> 

801 . does a koop roll, tcithoui falling to tie gmumd f 

Because the etntrlfsgol forte givw It a motion which b eilbd the 
imgtmi to « ciccl#^—- t^at is, a terJiv'^cy in all its jmrts to fjfoff in a 
ait night Use, WW« i piece of clay adhering to the hoop fliea off, 
H bam ili« hoop in a Hue whkdi is stia^it with tht pift of 



Tn« KXAtair wttT. 


m 


* CtiilUnm your i«reiit« to alt itUi«fa : t^w U a uala tlii 

Lord.'*«'-€c»JuoMiua« *n. 


IW surlk^e from wlikli U wm prcprUod } tkis Kuo la fue (angenf h 
the cifTh uf the hoop: and <U'» topdoacy of all ilie |MirtA of the 
hoop to % off in this munnor, th<» alfnaction of the 

eiurth, m kmg as the hoop hi kept in motton. 

802. Whp tkm the hoop, in ^%ake tferertri M*tfe 

remluthm f ^ 

Beoniite il« onumni movement , not lirnnpr omte exjiotidial, in- 
fluence* the yrwpfV^^ o/'/Ar ami eh»n|;rcii it* line of 

dire<'tioi5. The hoop i* aljK. cWlic, and whnn it* tide* alrike the 
earth* they spring: np a^fftin, and contiont tnrnift#? milil thj 
opposing forces jure hv the niintetlon i\f ^raeitot Ion, 

8t>3. Wkp will a Kith hoy Ijitlancc a lerge hog on a 
see^Mme f ^ 

Ilecaujie the may Im; place<l no tliat its end* nr** al 

unequal dhf a neve from (he centre. Tlhn gives the little boy the 
power of leverage t by which in meant I lie uicresse of power, cu* 
weight, by mechanical meant. 



m Ft*. 44r- aovt Avn 


801. }Vhg nioee the liflle A-oy »ink to the ground when the 
larger nlighttg kiek$ the earth f 

IJeamsc the larger l>oy, by kicking agfiin^t the earth, op|Jc»#e* by 
medbimicml force the atiraethn qf graritadom ictizig upon hitn, 
and he hooome* ttmporarilg less attmctcid to ilie iwrth than il»e 
little Imy. 

865. Whg mm the lifth hog^ if he choaeef jkmp the Ug hop 
i|p, when once he it up t 




TV* |IJlUMK»lf wm. 


** ^UttW t«t no mmn dcccHivr fim : ho dcorlb i%bt4»b«un.iow It 

rtflitnoiiii^ wmi a« he I* n^hteott*.**-'! 4ofiit tii. 


« 

lk>mumn M ly 1% o» am im’iimed phne with th« 

fyinrmM, ntr c«fiti« njwm wliicli the aee-niwr movm, the »rro of M# 
iffrf, UfMitt which the big 1 k^ fit*, it reiadiottp tkari^mtdt nitd he 
hyij» ihei» hm mm^'kamiral power, Ah*o, « portion of the weight of 
th » hifger >» truruniitted along the lever lo tAt arm upon 
ti-hick tiki Hit It tfop ^t§. 


hm, fFAy ii the hall 
ptropelled itpirard, in (he 
game of trap^ and ball^ when 
(he trigger t# itruck / 

Ikxnum, when the trigger h 
^Irurh at 1, it i« forced down 
wttrdH,tunung upem the fulcrum 
», the ojvponite end, fonniiig the 
Rjioon, ia thereby ft^rced up- 
Flf. 45,»-~TEAi' A!»i> BAI L. ftard», deweribing a email arc, or 
nir\ed linv ; but directly the imll w »t*t free from the «{kkw, it 
in a right hnc with the thrf^iw% it was taking, at the momemt it 

Witf tH (Vt€, , 




IV. la— HAT AHW UAVk. 


8(17 , What prinripln of natural phUomphg am iUmtraied 
hg the reml/e (f hat and hall f 

Prrrusmm. when the but Atrtken the hall ; raiafmy moiiam, when 
the hatl hi eent whirhng away ; mamtniurn^ whkh it aeniilnw hv 
tchwUy , etaitiritg, when it n!»hmiiwl* fisnn an object agaitiil wKkdi 





Tin UAmr mrr. 


in 


•A wit* inn rnnAm ft gtid Mimt Ml » f^tnh irm l» llm iwmvtiiwit i»r hl» 
RK> 4 )iir«**-*TBCtTiiun x. 


ft itnke«; rAo/ian, when it k him^l hy ft IkhIt w|*<^n 

wlik'h it fHeihn, m H ?dll» the gfrotiml; the 

^mmunio^tuTii nrhen If sot« ititniher IxKii in metiini 

irhkh it fttrikci j when it MU tt- +he eitrlh ; ntiil hrrtH$, 

when it lie# bn state of nwt 

808 Why db pith^tumhlen^ np:}.i ottr rnd/ 

the I4^ad n ii* Omn 

A the plik tn wnieh it i» 8tU.*i$ifvl ; it tien*<»r.>re 
ftlwajH fall# (undf^rmfist , hml iv^ tin* leii*^ iv# rouMih*)! 
nC jiwt like tho «pi!i of ti after the heful hn# 
Oicillatefl ft little, and expiShUti the faree of the 
momentuiu <*f fidh it vvill wet lb \x\Km rewfe# 
(^/* gran'ltp^ or the |3«>mi ihntmgh wlnrh it is 
attracted (o (he earth, 

800. irhy Jo the Jtgure$ upon the '* Thitu» 
fnatrope'* appear to danee^ when they are 
S ffiade to revoiee before a mirror / 

Because the eye, in h»oKinj.r throujfh thehoh*# in 
fir 47 * the canl, toward# tl e reflwtinn* in the mirror, 
mn vt'MBLKx ^jjceivej# <1 rapid emeceetim 0 / imprm«iun». 
Am the upon the card am repiwwmliHl in n irnwlmitid 

«em# of poftilitmn— the Jint one wtandinif upriifht, the »er^}nJ wilh 
hi« liiiwft a little bent, the third a little more bent, m in the ti. f uf 
sprini^ng, and fto on, the fgxtre lading in each <iiw the »ame, hot 
the pkwition iUghtly altered^ an imprenium to the mimi, 

thixi%di the eye* that om figure is passing through a $erit» of 

mutionM, 

m * 

fhummatr&pe,-^lheM tv^Onek wonie, mmttUm fo fiitm, 

Wcf liftTO •ftit4 eiioiiijh, Wft fcepft, to »haw Ui«t rrtn lt»® lAfty-howm «'*f 
m*y iw tniilfiifiltw to Owwi i ftwd that th« toys tmf tw' uwl fo 

iJktstiWto WWW of lll« frweiiiwl l«w»«r nstuni. Nor may tM» Itind of 
be eottftaed to ehMiwo ftlom firwim.Mfi |>«H>f4r. wtiieUjwf in 

•IMirtoofjoitlli. iii«B|sl* o^mirnvn of itusir mmy gtAn lajgnijrttlow f»^r 

thettowltw, ftiid bs Urn bt^ue um’.hi,rM of limit chiUimn, by toklof »« uilemtt 
m tlififf eiijjoyaie*^ Itlflii* to iMr mitMUt, thmogh tho ftttnwOrewewi of 
IMudimk ft tiiit« lor tabsotTlnf and tho vartodi {»l»imo«iw«itft whidb 

ptiwMil UlMBaiirwi. 

Mowwrwr, w« iWiik tlwl fwiwit'ftl ft $mUa pmm aim 




174 


Tits «x«ao« WbT. 


* 3mm filCk H4ldrtn, «*««i*fori4d iImmii im>I« to coom uttto m$ i ki^ 

t^mth k il»c of beonKt^^ iix. 


H lowanlt (ti« imtumJ of ehikihooii, snd wi»» thooe dodlnm into 

% pn^ 0 r dirmitkm, Lovo oilotittf bottroeo potvnt and tiii^ in Ihc iMmt it** 
to bfm,\ ftfut thtf rtrmifisit furr-ntito to THtti* Is slsa sonupthinf in tho 
of ehildish iisttire whk*h wuiy iufltMniro for the g^mm ittoatU 
af man, w»n»4 and ri-rtwlrd »*jr tl*r con?* of Ufix 



Ktf. *11.— tHAl’'l44TltOl''«, on '* WOSt’RB'TTttXfcK.’* 

In Kity'n “ I.Ut^ of Ktr loltn Maioolm,'” «« fttsd luk adminthW and sfii iioiHWfr-. 
Sir John sny?* ' “I luivo J»vn ciwidnyrd Ihtw* Iasi tew ht/nr» *i»lh John KUh»l 
ami oUirr Ivoy*. in IrviuR Ih"# Jnnjit wv I’ttmM k*e^> ap two crirkn-liaUls. lord 
Minto oaujfhi HI*, llr tiav* hr wmwl send i»« on a comnjiiwncu! Ui mem vriy 
jromiR inOft&n it. for iluit i *<mli n'’»rr tho pavity ttf »n antiwyiriiiriiar fhr \ 
prim'r turtwHi of t»rUo. II- . howo^er. afllMi the wmt'known and auiaRrat-!< 
storv of llonry IV. of FntrKv wh*' wlwti ratitg'ht on all four* rarryluif on# of to* 
children, by the Sjuaniioh htoked an and aaid, '1* yoar oacrlieney 

nwuTkdr 'I am. atnl hair a tamfiy' wrm ihm rridy. 'Wnd, itwn,* tald tiie 
monait'h, 'I am mtlmtlciLi, and fJiali Lake another turn rftiiiMl th# lYMmh* and off 
hr f(aJto|t«d. with hie mn on lu« hack ftn«ido|f and •t»>vtfriltt htoi. { hav« 
enmctltnaa irMnufiht of break itif nnywlf of whiii art' umiMci tM>ynb hiibit*; btit 
redaction liaa aatteKvtl we tiwit ii would tw vcw dxdUh. ana that t ihtntld 
ratrem ita bhawtuK that I can fitui ainuscment m errrytfnnf, ftom KHwiiiaa 
erkhet-lHiIl, l*> nfiffotutinn a irmly with ti»r Evniwmr of China. Men who will 

S lhcKnartrra onttreiy to liuainoas, and d^-sptao (which fai Ut« Uflpml trldea, am 
‘ mbia, in Ihctr aenrrai co«r»*i»ti«m of the ftrrat ontUnrs cf a platt, but they 
a want of knoa Snlfm, whkh **• only to |« iraim-U in uiitiim with ail chnwc* 
In th« world, when ih*^v 4'Yanr to Utu«« loawer {luitit* u].«f>u which its B W ^t w as f ttJ 
tiocuthM) waur dctwmi “ 





\V'%k^tlier tiMO'vafWv mt, w 4ri«l(. <# whjriMKM^ jra <k( A(» «lt ici U«t gttirx ol 
lio*!”— < omit'm. 1. 


CEAffl^Ji ISI 

• SGO, Wk^ m mijmd t 

IlfttAtwc the niofiis of which oor h*#!irf; sire <^Ti;|>osM 3 »tt iirt> ww- 
rkan^im. tV^t lun^ fiM'ilkfd llic |>«r|K»w 

of imtorc arc wts^vihS frmn the aiwl, therefore, new motUr 

timst Ih' introdoeed to supply tneir plar«; 

h70. d<K we eat animal and argrfMe fmul 

IheawH* their tobetanoM are co.n|K»f<M of 

and »i/ro^ee- the f*»«r clkcntionl il^noentft of wltirh Ine 
hmnau syntem k fonm^i. Th<*y iuo, therefore, ((^abk' of nowrinh- 
inx' the Ixxly, aAer unJcnr*»i»^f dijfentiMn. 

H7I. IV do ice mii^fieafe our fvoa / 

lkH*ausie majwtkiitior is the JJr*( pntf txs (vwitrih the difftHwn 
IWfore animal or vi-yetable wubNtancej* can noun»li wi», 
their c«,mJitiou imi«t be entirely thttii^ed, their or<janic ttlateir muf^t 
l>e dirndvcnl, and tiit'y nin»t lavoine Minjde nmltcr, in a homofrr*- 
fieoiM luatw. eoitiktinif of the f.mr cheinini! clen»t’nt» nece^ttaiy to 
nutrilitm, and they must a}^n Iw n»#hirei| to an or^^tne c**nditloti. 

872. ^Vh^ (hf 9 eafica enlrr (hr month irhcn we are 

miintf f 

in atidition to the merhaniral jfrindin^f of the ffwal 'oy 
the mihm of tne teeth, it i» iu'*‘eMoiy' that it Nhouhl nwlerjfo ('crtain 
chemical niodilieatiorMi to swlajd it to onr ime, Tliere are |dmfd, 
tln'tefiire, in Tarioiw parts of the Iwxly, ^(ond*, whirls i4'm<te 
pc<^Uaf fluid#, that have a chemiea! itirtocncc the fwl 

Tlic iir%i oftheiie jg^land# are the Maitrar^ tjtandi of the mouth, 
which posif out a chr&r watery finid n|*^ n the we eat, awl which 
fluid has k*eii kmnd to ixmacas a property which mitrilwti*# to the 
of fi>od. 

Tljc iw>i''vtnre afhtr'.! -^l by the talivarj' secret So»i U alw neeetiMiry 
to enable u# to twailow the hK»d. 

873 , B'*f dM-i tke Mlirary juice enter tke ’nouikjaut «< 

the umtHfnt that tee are eating f 
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rn» wst . 


And tb» $tM Htw. ¥»ii> litib mjwb n»ii'» moiitlif m wh« maketli 
thn A«i«b. tA' th» mtlftfn, or iim Wliid f u*4 1 th« r*— E xoir:# it. 


the chmtk, which «« barieil in the iimucleu \tf the 
immth, «iit! «ihi<ih in tknr forrn are innch like bunches of cunwjtji, 
arc siwiiji ftiH of i»alira^ secretion. Ilicre are nenesi w)ii< U 
fiij*trihtite<l from the. brain to these {glands, and when other nervi^s 
which bt'lofijf to the Jienees of taste, of eight, or of feeling, are 
eimtcd by tit? piwcnce of food, a «/im»/«4r k imparted to the 
lalivary glamis, throagMbe nenrea that eurronnd ih^, their cells 
coUape, and the juice which they contain k poured out through 
tlieir alums, or ducts, into tlic month. 

B74. //o/c (h we know fhat impremom imported to one 
set of nertes, map be imparted to another ref, ae to put any 
particular oryan in action, 

IkMinum* ver} fn^cpioutly the mere iiyht of nt h fruit, or «;;id sub- 
alanc^s, leill rouse the saliva to Jfitw freely. lu tliis case it k 
evident that the aalivary glands rould not see or know that sut l» 
lulwtanccs were pri's^uit. An ImprcsMon niuitt, thcrehuc, Iwj mmle 
upon the hitiin, through the oryan of rieion, and the deairc to 
taatc the auhsianccs lnung awakctiwl, a nerroua stimulus in 
itnparied to the yhtmis of the mouth, and they at on<ft commence 
their action, as iff xnl mere present. 

H7r». H^hy does food descend into the sfomnck t 

IkH^auae, allcr the teeth, the tongue, and the iimacgia of tlw 
mouth gjmendly, have ndltal the food into a fofrMua, it k emi- 
veyed to the Iwick of the mouth, where it k i»et tt|icifi the ojjcning of 
the throat {msopkaytts). It d^s^i^ n<A then degiMadi through the 
thixat hy ik own gravity, hmttm il»© throat h gmiiwdlydn %com- 
presicsl or ctdIajmHi stjite, like an empty tube; md we know ilmi 
|wnom» cm cat or drink wlwm with their head# dbamwmk. Tim 
owio|ihagu» ia formed of a nuiubi^r uf muacydar threads, or rings, 
and each HUk ikremi is like a himd ready to yrasp at the mtirset 
that is eominy. As (HHvn the hoiua k preaented at the top of the 
throat, these little muscular hands lay hold of It, and tiaMmit it 
downward, passing it frmn oi>e to another, nntil it k conveyed 
ihroufh the long passage, to the door oi lb# atomaoh, which it 
eittera. 




tits SlAJIOS Will. 
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<kr Unm mtfKirmf m^ihA Ikn; ipto mr mHuttfr t* a'tr tVIm** 
fM ton wtib ^>ood Tor \ t. 



F%. lft.~*«CTf0i» Of TRf iTOSi-irif, Ai\ 


A. The isinrr cmt of ihe Momadk-. (The iit«>in».’h i* ))rre repreM't iti'il cnl 
iliroufh ttf iotiftli, to ituiit wo rwri wem its (n»iij.e ) 

B. The lower ntremUy of Utv thrmt, ur wetv/iAefM#, ibroofli wklrh fboi 
out ere the tlomorh, 

C. The pammAit mil of the »tom«rh, mUed the pfthriu, where n wu*tuhr rotto 
tracthm pmente the mmtm of itii4i|ra»ted hjod. 

1 1 The <l«KKleo»M» ipd the ilitcte thnCHiirh whk'h the bih Aiid 
}t»eef enter end rolngle with our food. 

S7C. U’’hy ^ wf t$0t feel the fmi hein^ timtemitied 
thmu^k the thnmi t 

llechui* tise nsnrtMi of ih« body diflirr in tWir |i«)W{ r« ; eomr aro 
Mvrm of Ml# fd mof loo, ttid cibera am ol ilto 

mmm* Ttm mnm of are moat abondaittly dbtHImtod to 

tliooe fMOria mhere/mimg $$ wtmi ms^mi ttnd mefeemry fo vm Bui 
the of Ming our &od vadtsrpung dig^fttkio wimltl he mt 
aenriot to na whatator j iltoreto the tmres of nmtim art iilrn* 
dkiribni^ to tlio tbroat and aicirnarh, Uut ettj few of Bf« 
iicrroi of /aofthjF—ittai aa ixiaiiy m wHi tvH m wImti wo oat 
aiiytlttt^ too lof» or foo eeld, or that tlm ffl^vtuarli ta oaf (f erdtr, 

B77* Why dp m feel mmmey eflet eetin^ t& erem f 

neotftiit ihe atomaeK ia dietemdedt and ^reawa «|iKm fli otiior 
argaaa Ivy wbidi H li awnrotiiided. 




Tlt« WilT. 


%n 


• WTytt' irtl'iiriUili ihf mmtth witU ihiiwwi to thj b 

iik« i~tu. 


87S. Wky d& tre fetl droit's!^ ^fter eating iSariii^ f 

whilf tlic nt^rtnjiKjli w in «ctkm» « ^rtai proportion of 
thr hhmd of thr /Wy i§ drawn towardM it, aivdi m ihe bl^^xxl t» 
wifiwlrawn from thu othi^r partu of th<s body, they faU into a slato r.f 
lan^-^or. ^ 

h7J. doi** ^looit Jimp tmre fo ihfi ti&mach 

dvi'imj iiif/rith'on * 

Ilwaii^ir th€ orwrity of an orpin in infrfased4>^ (he Jlom ofhhnyif, 
whirli Mipplir?! tl»r m<rf*>rioi of whioh our orgun* are rompo?^!, 
and in which the rifoi rif^rv/re. -<nj)|)orting life, reswden. 

8H0. ir hr/ dor* exrt>ti i>t t o'ior/ hrinf on indiffraiicn ? 

Umiutw* the (*f the ^t«>Tn^M h to dip^t hwnd in tfoeerned bp 

the amount <*f fo(*d rrqnifur.t Ay the eputem. It moos* to 1»»> an 
ifintinet t‘rtlie Kt^mtarh to h«>hl which ia in excesw, and hy 

imlieatiiMnit of pain and di^tfurliamv to iram Ita mazier that ex<rtfi9 

life hf f': rummit(e%t, 

HSl. ly hp refund dfftxtrd in the Kfomach / 

lhfiiu»i4‘ it enters tlse nt^mmch in the form of a fmdured 
by the action f>f ihe luoulh : and dirt»ctly enters, tbt ftptirir 
juiix* wdht'li in formed hy j^himK emlvddetl in the rviat* M the 
rtomiKdi, tnrkh‘ 1 ^ ilown iiM )hith^, TJuj? ij» a more peneer/td iffprai 
than the fialivarv jnice it m Uhe the «iame Vind of iSaid, only mmdh 
atronpr. and it tkxm tnni% the from a W«(|j(J| iiipl mide ^ 
intiv a prephh rrenm ivhymr), 'Hie h^al ff afimmtd* 
the opnilton. ami the imiM»uUr ♦hread# !bf the wwts sit^n* the 
mam iihm;r. in Ihe swnne nmimer thtil the muiidiMi of t ic asopimpii 
brmg'ht down the fiHxd, 

The ciTam U tiward« ’the door whieh'lteiid'* outward from 

the atonmrh {pplarux) j but if, in Use mwlst of the cream, there ar® 
any undi-wolveil particles of foixl, it chwies apoi> them, and they 
rctarn apiin to tlie stomach to be further cluutge^h 


S 82 * ir% iloe# indiffithn hmt^ Pit attack*/ 





Till umisoir wnr 
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vntri, iti<) AH ilmiAltAlt lli»Txw^ Hif 

tuT ih» fiMHi Wttidki h«)uitb jfrfwi* Oavt. Tni. 

rie<n?n§e tliv lir^ HTretts « Soid to h the dlgwtimli oi 
f<Knl, The livtr i» o i^laiwl— “ii mmU to tlw gkndn of tin 

inouUi- and it fomis hk in tl»o fwwn itianner tUnt toil the 
t«aliiafy juice. 0«ly llie hv^r ia & murk and a inaeJi 

jrrcjitcr <|aantiiy of hlotKl fiwsc^ throoir^ it* The liw fKWi it ** 
*<scnti<m into the Ibiliary dnet fFig. 4f*} to nns: the grey cream 

it oiiward, and lo dki#«ke *t. B«st wto th© 

etontach oi oeitefl % lood which if imnot dineolrc, anti when the 
owner of the atomneK dtircgardlng ite *etTK netnmeei, will ])erai«t 
in over-eatinfr* or in eating thing© that disagree with the ayttein^ 
tlien ^Ac litter tmd the eiometeh e^patkiee, and the mnaenla*' 
or Imnda, timt firerail al! through the aliiuentary orgtaa, 
instead of moTing onward, movf l>iickwardf und throw tome Hte 
into the ttomnek to asnint to di^f^dve and remoTo the excemUc or 
in* proper fooil. 


CHAPTER XLII. 

tJ88. does toms por tion of th<^ food we eat the 

while other portiom are usrlree f 

Beiwniw'ijto foodconUms Mime part ichw th»l iht indigestible, or 
fhat, if digested, are mnutritmns, and iwd nmnsary for t hr ^}ht('w. 
The Itrer u* the orgai, by whos** fierr<tbiii the ojo^ful i* grporotnl 
from the uttktt f for when the bile entm tbmii«h ibe dud (Itg 
Itl) and mite* wdlh the giey cream ronung from the stmiiadu it 
rcniaint no longer a grey etWttn, but turn* into a nmsii otdomed b> 
bile, ilsiving u|Km it* surface little ohlmlex qf milk, snmU, but v» r» 
white. TlHWMt minute gkdmle* of rnilb (rhfe) art the nolrit'om^ 
}»«irtiri<w derived Ihwo '.he tol; the other fMirtirm. cfiloured witn 
idle, ia the nael#* residue, or rather lulk from whirh (h$ 
nntritim hat Aerw exfroefed. 

884. Wfy dote (he or nutrilioue matter ^ mparale 

from the- imnvtritktiM, $tpon iwfiwij'/Mre with kUe f 

Ihcmm the bile cmtmm an oily iruitter which repeh tl»« watery 
milk 



TUB BSASOir WHY 


im 


**C;odla»lUiiMdoof»iU}bloodiainatiiifntof men fortodweilGn AlltlMlkMirf 
itmmethr^km xni. 


Tb»9mermtic juice alto enters through the same duct with the Wle. But 
tie iirecistt use Is not nnderstood. It la a fluid much like the sa]Ir*ir]r socrcttou 
oT the glands of Ute mouth. 



Fig. TIESillg Of rm 

oiacvutTfOK. Aso rug i»ircr 
inricH COWT1ITS atrriLjfrnni 
MAiraa to tui uuxm^ 


A B. Juffular wine which return 
blood from the head to the baurt. 

C. The tupericr vmm cam, or 
trunk rdn, whirdi pours tlie blood 
returned frmn the upper part of tht> 
igmtem Into ^ heart. There ii & 
timUar large Teasel whh h meets 
this one aud tarings back blood fWmi 
the lower pArt of the body, and they 
both pour the blood into the right 
side of the luMUi. 

D B. The t»raiu‘hes of the vcncu§ 
tytfeia whkb bring tack the blood 
Irom the aruia. 

F F. Tl»e grmt aorta, the Moott 
vessel which oonTeyt arirriai blood 
from the heart, and gives otf 
brattches that supply every part 
of the body. 

G. Another large rein which re^^ 
turns the blood ttom the nntsudes of 
the chest, do. 

U II, The fWsMTk diMrf.wbid) ctr* 
oclvns the i«5Whr4h*<»I*'*^ dwd frew 
tbe small ataBetants, that cotM 
It from the tnttslinr:^ II gsortys 
ihlt nutrition (erilod chyle) Ufiward 
along the tack, until It TUSebRs 
wham the duct Ims fiitto the 
jiunecioci «f two fuiiia, and peurs 
ftaeimteotilnlolba rdlus tat^ni 
blood tack to W taart. fta nu* 
ad t«)i« moment 
miaed wUii tta vemms blood, ai«d 
hnoiit to tko ImtH lo be ogygrii* 
iMid. 


SS5. ilbfc it the takm emgj Jhom Ad UU&m 

rm$dmf 

Umi muAetiW Direwcb (or Iiawds, lui wc oii Uteni) 

•ottHiivse to Ym»)i forward Dm d^mtrd matter tbrongk a lonf lulie^ 



TtIK WA\. 


mi 


iMW Ktli God m Mliofv ia lU * mmytmv aiH ytijuil Mwi * 
\ CoaiXTiiiAir# xfi. 


mlled II# aimmni0ry or k>«ro}iiw 11iiiio»t)iil HilHy 

fwrt in laigth, inwi w foltM in vurbmt !»ywi ikcroiw <llie alxioiiMm^ wi 
ttWI to tW ot%€ of i ftnri </ i^fsrots, whlcli in pithaiwl »i|» mi Utitm*) 
to Hi# iMick-lioiie. AU uttmf tlii# ulimontm ami! 

HtuicU are p««lmig tlwj digft^od nm» aHm^* lin< iipon aoiii nr 
frttrfm'f of ibe c»mi tliore wro miUionM nt litib" iro)*#«5*i fsillod loilhwlf , 
whi<‘h IcKtk (jtft lur tilt? ruintik i| n ilk ay tbry imiiw, and 

&hmrb tlioni, rbioli mmu that tlicy ptvk tbeia tt|i, and #arr/ tborn 
away. There k an tmmenae immte of tlieae little x<iim. V, all baiily 
at work ptekifig it|^*lbod t.r tW ay«t«rn, * 

Then there ta m burg# vennel, called the llarifct# dmi. which 
down ami ctmifiiumcatef with thom? Utile teawik fit U a *ort of 
member, havli^i;' a large nw£idK*r of woriciiiaiit) and ooUeota the 
prcMluee of their toil, and carries t( nfiwarla to the ^rt where it 
pmmtjyom II# 0/diffeMtmm into the p^neh qf rirttthfim. 

8S6, Whai hqeomm of the nutrition^ when it has enternt 
(he vtmeU of the mremlatkn T 

It m Mul thrc^igh a largn '*«»« h»to the heart, enteriitg that 
organ on the right side, fruin which tlie heart proptrls It into the 
lungs* mixed with een^me hhod ; and the venous* or blue liksMl, in 
aent into the lungai toHn^ with it the milk, the fonnation ol^ 
which we have tmied. 

gS7. Wh^ are the wmm hhod ond the eh^le $ent to the 
hmp t 

llectiHie the tenm blood* In ita drenUtion through tlie body * 
lia# farted with Ita eaygm, and taken up earhon, and it r«<|uire« 
U rid qfiM mrhom, md take mp mare eefpen. The chyle, 
dm, now eonihiii^ wiHi the blood, rexjuinw oTjry#«, and having 
iditaiiMd it, % eonverted Into height red llaad, and the hliic 
hbod of the velna, having got rid of ita earhott, whkh formed the 
tarlamie wM of the hrwth, has again become height red htmd. We 
miiat therelore, in ponming mtr destfriplion, cease to «^k of blue, 
or vewoK# blood* and of white rafifli, or cljrk, fov the two have now 
combisted, and, with the oiygen of the air, bar# formed arimol 
hlamL 


m 


THB BB 180 N WHT. 


•* My llciiU aii.d my hMri faintcth ^ but God b the atrenfi^h of my hca*^, aad my 
portion for over.**~p8AJLM LXXili. 

888 . What becomes of the arterial blood thus formed / 

It is sent back from the lungs to the right side o( the heart, 
from which it is sent into the great trunk qf the aortas and from 
thence it passes into smaller blood-vessels, until it finds its way to 
tcerg ^art qf the ^siem. 



F%. si.^>aHX omoAVS or aasniurioK« 

a. Tho hmrU 

B B. Th« Iwittiw. 

0 . Th« and on \be mtIa Ihn rcawda whirh tUv 

fMKWiM biockd to th« }uuf» to bo ojTfSPiiwbMt. Mid the cwnma}'i<>iicliiiit h 

fUSiuni tt to th« hffMi, idWr t( Im that oporrMimi. (For oor/o m» 

Ftf.SO.) 

D. Tb« frwo&M. or )«rf« Sir p a MSfii . ihronifh whkh tho sir imsmi* into Ui* 
•pottfcy of Uio lunfra wh®« w« brrsllift. 

1 K. ArUri 0 § and riinr, th« tnkiilM Of Urn vetiM^ ilwt supply thr 
iMMl, *0. 

SBO. Wkg dms the chmt expand mhm we breathe f 
Because the lungs cemki of miUims qf JkMm tube*, aitd 
dil£t, which, having been emptied by throsring off earbente add 
foe and mUri^gm*, becofne c^mpreiised, and the ainioapitertc air 




THK KKASOSt Wriv 
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*' AU iIm‘ wHf^c jJBjr bimlh i* ii» *nd n-idrit of IJfwi i in ry luislH}*, My 
lit»4 iUall tiol ¥»i*e»i wkk^'tiiMMW, imjt my Mu^m MW'r de«ie6li.’*-Ml(£)» xx? a. 

flowiii;; bilij llie«S5 millMilkx of >.}»acej», mttl Ihv jmi m 

wii\er iUb anti iiwcib a sjamge. iiieh* tt> cxpnadf and oeeujiy 

gnmUr roam, 

NIX). Ifotif (he eomHatnic^ifc mil (Me tur in (he 

iuftf'flt/ ^ 

l‘;vr<*uy‘iHb' irf/.'A* , (!ii" wliicl», jMiir’ufwi, • 

fiii^ hitJtr jgivcA M« iUt' W»t lom't.'nsif M, hut » are 

ttrUfnl iittxi temnd nmnd mrh other *u ^u< ’u » cnrioiw nintint*", 
that th4*y hn-Tw miHlom of e< tU. anti hy (« ing tw ijutttl atal wotiml, 
u mnrj, *jrfittrr iurfaee of air and aiv Invuglit lo nui npou 

t'ju'h tithtT, tlian mulA otluT^nM* Ik* aiv'mtplhiKHi, 

HiH, IV duty the hioml tv hi eh ;> flni4 formed, impa't 
vitafifj/ to (he /nir/tf (a whtrh ii ix eatf / 

IWaui'Cf ill© bh>fd b it?»4.'ir t il aliped i!*, in alit'e, and 

rapabh; of diffuMtig lih* and vitality to llu; organiKati<tn of uhu.i it 
forniji Jt part. 

Tlii« is a \ t*ry wonderful fiut. hut no !<*)«.» true than wauderfu*, 
that dead lualtvr which, hn! a littU* while agt>, wa« U ing ground hy 
the tw'lh, 8»ftci»t*d hy the #iidiv»,mid soh ed by the gastric juice and 
b>!e, bait now aaquired life, Nohnly ran t(dl the preci»w» fctiige or 
uMinirnt whcit it hefran to live. But iwjmewd»t*rc b'tw ixfii I lie ittontaeh 
and the iaag«« it>elle»l hy the gamine jui<v, Moflcned l>y the awretion 
of the pancretts, aeparalcd hy the hile of tlie liver, inaceraled hy the 
itiUMTukr hbre^fi of the kjaeU, taken up hy the almork nt*, w;«rmed 
hy 111 © heal ofilie body, atrd aerated in the lungs, it ha^ hy um*, or 
by all of thciMj prdeeifeicai combined, h«*cn ;;haug*d from the fiend to 
the living state, mul now furms iwirt of the t it al fluid of the 


CHAPTER XLIIX. 

SD!!, Wh^ do m know that the blood hm heeome endowed 
tcitk mini power* f 

Beomi«, in the emirso of its fommibn, it lia# not only ntidefgcnw 
chjMtge of c»*mli!hw and csdbiir; fcwt, if exainitied now hy the lakto- 
•oijw, it will he fo««nd to fwiakt of millhirui of mlfinfe c©lK ^ diaei^ 




TBK BEA>02r WHT. 




" BiU th«y that w»i<i tipoti th« ijotd rcn^^ir their ttmigth ; they thiiii 
mmnt up with witii^ m ehgks ; tboy sluiU rmi imit not he ifmry ; 
end they wetk end not ftiiii.’*<«-IaAiAn xi*. 


which in a watery fluid. The paste produced hy masileatioti eon* 
idsted of a erndo adinixttire of the atoms of food ; the cream {cAymt} 
formed from tiiis in the stomach, presents to the microscope a 
heterogeneous mass of matter, cxliibiting no appearance whatever of 
f« new organic arrangement ; the milk {ekyle) which is formed in 
the intestines is found to contain a great number of vei^ small 
niulccules, which pn:>bul% consist of some tatty matter; as the 
{*h\le progresses towards the tlwravic dud (Fig. 50), itmpp^ars to 
I'ontuin more of those, and slight indurations present themselves of 
I he approach toa'ards a new organic condition. 

Uui wherever l italUation be^hm, no human power can say 
%\ith ctmOden ■•<;. Yet tiien* can Ikj no doubt that the blood is both 
ptyanimi and tyilaUsed, and that it consUts of cOrpiisdes, or little 
velU, enclosing matters esMuitial to life. 

HO.'i. tiof» the blood circulate / 

IhM’Husc all the Iwnes, imuwlcs, bhxsl* vessels, nerves, glands, 
enrtilagCK, A:c., of which the lioily is comp<med, arc ccmstantly under- 
g<»ing a chantje iif iutmt a net. It is a condition of their life, h»*aUh, 
and strength, (hat they shall t»e ■ * renewed^" and the blood gi the tn'eat 
iu;>nrce of the matenaU by which tlic living temple is kept in re]aur. 

HOi. How is the bod^ renewed by the blood f ' 

Kvery drop of hhxwl is made up of a large nomlier of laiitiitielCs, 
each of which contains some of the elements essential ^ the wantii 
of the system. ; ^ ' 

Let us, to simplify the subject, conaider the bM^ fwsels of the 
body to be so many cannJU^ m the banks of wlmdi a number of 
inlmbitanls live, and require csomtani tatsienimce. Tbe jcorpin|^e» 
of the bhxn! are the bonis whirh are ladeii with thai sustenance, 
and when the heart beats, It is a signal lor ilumt ^ start on their 
journey. Away they go Ihrougii the arxdi af thi igpraat aorta, and 
some of the earliest bmitclies which it sends off convey blood to 
the aniis. We will now for a mom' at dismiiis the word mfisry, and 
keep up the figure of a system of 'sjrmls, with a nomber of towns 
upon thidr banks. 

Wdl, away go a Heat of boats through the mria canal, intd 
Ihey roach a pcnnl wbkli mppeoaches j^onhler-town i aomt of tba 



»m4t0F wfir. 1#; 


-THottirti imi »M hand, f ^ wMceu thall tm \m nii|»(iiil«lM»(l j hn% Hu* wttxi 
ofllM r^lvletnis «hAll dcrnnYi%d.**->-^ jtlKl, 


hr«t» |iiiM inlo Old Arilitfrjr i^niuU S}imiMdr*ldwn it tupiilial} 
the Dtlier Imts ^roewt^ dkmf i^te lirwrti/ can4 mitJI tWy aj»* 
prooeh Elbow-fecwrii, when «iidther «llvl»h>ti of the ho*t» |miui into 
other Ivnuieh tsniMii* <mk 1 the wants of the neiiriilsimrliood , 

the other# have |mi«is 4 into the afaorim.ial» the nijfiol c'liniite 
wntil ihfv have l^iproiicheti Wrint-t^ wn an^t Tiiin«»4oirn, whwh are 
re»|H*i;tjvely #u|>|»iiei2 ; anil then ih«.* two elna* i have (lirme<l a jnne* 
tioii aero#!* ♦he {Kilm ati*l »nj»t>hed FrtlnotoKo, wherct they have 
iriven off h« »,4hffiit aiwl hoatfi <«* .he lour Fin^ffe, towm** ami 

Thumh-towu 



fhg> $t- iw-raitATtov ww rm» 
ffTtf t» Of tAaata nrar •vm.T 
Vfft f«tiij»^Aaa wtra aiooa. 


A Aiul K lWf» <k»vdfcMJ 
erfiotl. wliirh |^¥«« off Iratwh** to 
»ori*l.v Kn-^w-Uwii, Ac., awdi 
dlvid«»s into two tuAin di* 

ttTtfSnji to Hut o|i>)>r>»{U kid<*» of t»»« 
«rnj. and ar^iulOiff a ama'ler t'anal 
tJ»>Mrn ihe reiiti^. 

Il l>. Th'* tK>oit whi’nr tin* nfaurr 
i-^ana/ and Iho nofiol afli'v 

havinit )m<v»od and snonhiut Wrw- 
town, fonn a jumdUm, noitii»a 
thmuah ralin town, anti hi th<ir 
wwrio aivina off hmnf hi'v to Knpnly 
tUo four Flnaer4wua aini TtuonU* 
town. 

M»r /ur/fwr rj/ 

fatfraatap, «iw 57, 

805 . /Aoe dors the hlmd 
return to the iun^s, ufter it 
has reached the extremities f 

The veins mritUnte a #3** 
tern of vmeU correffaimlinif 
to the arteri**#. We maj any 
tliit the B.rterie* fonn the dfera 
e&mal^ in»ti Itie reina the up 
mmaL The •rterieni eran* 
in tit# great trtttik t>l 
the ffor/a, hraxiih off bto krg# 
m& Ihifi into atnaHer 
•nulil ih«y §mm m 

tiinr4ike penetritiMr 

emywlwft. 



THK EEASOX WHT. 


*• A(* tar nmi tw# ar® a» gras» ; a» a flowiT of the flehl *o he flourhthet h,” — 

cui. 

The capillarf^ ejrireinitiee of the arteries, unite with the eapilliop 
exin mithti of the veins, and the blood passes from the one set ol 
vesHflrt into the other. As the arteries become smaller from the 
jMiiut where they receive the bl<y>d, so the rci»* grow larger „ the 
veuoiw capillaries, iK»ur their contents into small vessels, and Uu hc 
aj;ain into larj'cr ones, until the j^cat venous trunks are reaehcth 
iitnl the IiUkhI is piissed tjifain Into the heart as at first described. 
(Fi;.f, 50.) 

80G. Why do we see blue marks iipory our arms ami 
hands / 

UocaiUMe larjre V('ins 1' underneuth the skin, throuj;h which the 
bhxHl <>( the (inj;ers and hand is ro«f7 yed bark to the heart. 

81)7. Why are the veitiH mnrr perceptible than the 
arteries f 

Ih^cauHC the arteries arc buried deeper in the flesh, fur 
proiectum. It would be tmtre ibmnf'touA to Hfe to seetr bp 
acTiJenf an artery than a rein. A pe rson iniirht blcfd Ioniser 
troni a vein tluin from an artery, without vndan;^crinj)f IIR? ; 
tlie arteries supply the life sustaininj blood. The A<oii^'i»iy, 
thiTcfore, has buried the iirleriea for safety. 

S9H. Why when ire prick the flesh with a $ieedle does it 
bleed r 

Ihvanse the capillary arteries and vein# ar« no fine, tnd are *10 
ihiikly distributed all over the body, that not even the imint of u 
needle can enter the flesh without j^xmeiraiiiij^ th« coats of 
of these small vt^sels. 

SOD. What occurs durmy the eircHlatitM ^ iho hlood / 

Not only do the various parta to which the boat# are sent take 
trom them whatever they W|uir(*, but the hmts mdhei «dl those 
mat ten J\»r whmk those parts hare *0 further me. Hi® bones, 
U»e nerve#, the museles, dte,. all renew ihetnseh^Cii a# the 
Kmtv pass along} and all give lomething to the boots to 
bring baek Out of the thief cathoitges Is that ot exgg*m (g® 





TMl Eli.SO» WJUT. 


w 


•* T^t ipirfr)’ ihiiiis that hitli btmth pnhuni th^ I^on!. FraliM ye the Lord.**- 
PfIALM ci, 

cftrhott^ bj «'hicb « gentle w tliroug^iowt 

tetn. It h for this thai fn»»h «*> i« ♦fo mmtantfjf 

But other exdbftiiges t»*ke place, llic bh;**Mt, h? juhiitiou (a 
<»\ vj;(tn ami atihon, eonta#ii?» h^ttrof^n anti But it corituiu?* 

it« f'jur vluiWntA iu /ur^' rnvMlu.'Jug tho 

f.llnving tmitfritih lor thus use of the : of pnrts i>l lihuJtJ 

•tlnn/ 771i are nwfifir; 141 »rc< r>^ti /fMaHes ' Oi) are ; I) w 

/. ' f oj ; 2 arf matt ft . f> iiie various salt*. 

Allstunen and fibrin are a kind <»r i\enh nnj>erfe:tlv fiimnstvd, toul 
j»n4>j»bly are ebieily used ijs nvjwring the iniimdes. Ihe rud 
vi»rj»u»eles contiuir tlic* os\^vn which gt>es tn csontbino wiUi tJsa 
KU{Krralmmhuitt carlsau and develojas heal ; the fjitty matters 
pridwihly refwiir the fatty tiaiues, ojkI glands that arty of » fitly 
nature; and the various sails ctmtributc to thty Ixmics* and »<> tiie 
chemical i>ro{Kfrtie« (»f thoyM) mjcretlons which are tonned tiy tlui 
glands, <lc., while tlie gi’cat nrojxirtion of water is employ tnl iti 
cleansing, sottemng, and c<h>ling the whole, <»r the hung edilua", 
nml it i« rtic mefh'tim through which rll the irntrition of the laHi.v is 
disirihuttxl. 

IMX). Jf^k^ do tc( fi'ei (he ptthe heat T 

Jkctimiic every time that the luyart contracts it send » fresh supply 
of bhxMl t4) lire bhKjd*veyMiM.'b, and the motion tlms im|MsrU"«l erwiU s 
«r j 7 #jwTci/ puUaihn the ; but it is mure distimtiy 

jicrceived at the pulse^ Uyeauae there a mther (ks m<tf 

to the sm-fate, 

flXil. Wkoi hecomfs of the mutter collected Ay the hlmd in 
the eouree tf He eircuhtion f 

We have ttiraady eapbiued that oirbon it thrown of from the 
lungs ill the form of cartofiic md gas- But t litre are many other 
rnatterB to he fbim the venous blood, ami it* putrification 

is assisted by the actimi of the Itvtir, which k iupplted with a large 
vein, called the p&rtai me, which wmtey* tli© aufwtatiee of Un* 
lis’er, a large proportion <if the vcnints blood, tmm which tlial enrgan 
draws of those inatiers wltkh fimn tW htle, and other niatters 
wlikh are tranimitted w ith the UU to the bow«^ The liW and 




Tax KEASOX WET. 


• 

* Tb.v huMli have made me and fkahioned me; glvfi me ttnderetaudhig, lltal 1 
niaj learn thj comniMidnMmta.**— PaiUf cxix 

the lungi, therefore, are the great ptiriflert of the Teturaa Hood. 
Btit tliei • lire alao smaller organs that aurnist in the saute work. 



f%.4a-»«owi5« ms wtiTHfwrTtos or Tiiitot'0]i ttE&scum or 

1 HI aoita. 

A. Tlie oorftf. 

K, BmiM lw prWcn off for Hie mm to urn® portlim of the lalisthw, 

C. Xmm-hoi itivon off hy the aorta to uttwr |i«riio«it'«f the ioie«ili«a 

A rowjiM® fomHUHiicaurtu ma^ tic trari.'d la'tweeii them teaeel* fhem the oHeiu 
of Oita to that of the ^iHhor. 

11 Ttve or awmurviid, a tarfo fflaiad lhal fhnnatlmfnHMtiaiic jtilcr, 

rhirli it twin in thwHtgh tlwr dort. JSr# l“*f. m* , 
tt i: K, lt..c fiirjrr ntfntiDt the of thoim m tStt a ry m«a% 


CHAITXa Xliiv. 

002. Wkjf «M etU »itr /fo*i ih«* U ttai t 




THt MMASOK WUr, 


m 


t»A!) ftt our ovH iniii^, afun" mtr llkenew ; mnA ki 
^lett IhivoiIqiqSoIw mm the tbh of tbo tea. nut! mm tin tv»w; of tiit ilr, mkI 
orer the oittK jmwI over all th« Miili, and ©rer every craepin* thlnf/ ~Giw. i. 


Because Uie Mood coagulates orer the cut, and throws out a kind 
of IjfmpK wMck fornii an indpient ami eacltidca the tir while 
the blood^Teesds are engaged in tXt pari, 

903. liFAy, $inee all ike autsimei' of the hod^ nnder^oe* 
change^ do wo frumm the mmo fea*it^[f thruu^hout our 
Hvm f 

^ksmm our subiiaiice changes in the ai'tm i aiid each 

sepainate atom hat a life of itself, the inatnicaiince of whkh pm* 
lerves the ea% md prrmmeK’C* Me u hoU, 

OOl. Why do moirg t$pon iho ikin cooiinuf pormmeni^ 
whiltt hruite* and wounds disappear f 

Because motet are thcinselvet orffanisrd fi^rmathns, and repair 
Ihemselvet juat a» any other part ot the Ixsly d^m. Hut hruiseji 
and wounds are the rosuH of aeddesial duiurhamsit, which ir roums 
of time become removed. 

00,5. Why do the marks of deep cuts sometimes remain t 

If tlie cut is so deep and serious as to ihstroy the system qf 
reset Is wlikh supply and repair the part, then it Is evident *ftot they 
esunot wdrit so perfectly as when in Iheir sound eondition. Their 
fhnetions arc, therefore, interfvTed with, attd instead of having 
flesh umform with the other psrts of the fystrm, there mults a 
tear, or a wound mpsr/eeiitf rrpairrd, 

000. Why when m hold our hands ayainsi a mndie^ 
liykt da we pmtmm a hmui^l crimstm eahur f 

Because the Mds and raoseis of the body are in sotne degfee 
transparenly and the thin testures of the sides of ilie Ittirem allows 
the tight to pile, and shows (he beaotilhl crimsou eotimr of tl^ 
Uood* 

If ilte wib «f afNfs I mt biwastit Iw tfc* tkld st a iwjd rnkmMetm. *«4 
wi aeiUtitiaflnNSi iient% tls» nieod wme he seen kn dreidalliim, wlih ih« mmiiI 
#ntMkrfUI «Aet BiM:h vesMcl. and mvrf fkdMtk td bMU tm b» mm mmO 
iMhti^,aii4fWtnnrtkmf<f tlMartirteiaiid TIk? 

mtit iwals «f anirttlim iwsjr be .teen ttwistiw larti e*li«r tw 
1 ^ W'lmsi tN anlr^fti aserts It4ielf to t)«e tkm t^rthe bkcMl <ninwi«M : siwA 
tot aadir Ihise cirritnM»«it«wi at •gn«y«)w. mm m mm 

two «f ihr*^ iwsssi Okm »mm tnS oifsilnw lo wi«!f • fimf4 tlw* was tws 
a>r thi-m, .%r>on snd tfstn thrr latve •taksmsirf^ Vo Am4 s pmmssk, anti* 
•MS M Umwi tM 4 ifw««tkw to »Hu tmrnme sol tws}'. Sit'trwea tlw oOMial 




TAB BBAflOB WAT. 
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"Know jtiiiiiikheU»r4 hQ U God: it U lie ttiat l^b mfttle us. and not wt 
ountslvsi: ws are btii people, and the ahorto of ICs pnsturs.**— P sjlLII Cb 

007, Whtf does the Jletth underneath the naih iook red ? 

ItecaoKC! the transparent texture of the xudls enables us to see the 
colour of the vamculnr Hrneture that lies underneath the skin, 

ra#(r»f<ir,“~Fttll of venwil*. in thb tnstaiioo. full of capillary btood-v««w)j4. 

IM)8. W Ay ham 4 oe naih at ourfingeru^ end$ f 

Ikcanws they ^ve/rw»#s* to the touch, and enable us to apply t]»c 
citrcmities of the finj^rs to many useful purposes for which th(\v 
would otherwise bo untittiHl. They enable us to pre«$ the tipi 
finger*, where the hi^hent de;c*’oe of sensitiveness prevails, m m U 
bt'inj' the largmt amount of rnn^ou* perception into the sense of 
touch, 

tK>f>. TFAy do tehite epote oemr upon the naih / 

Because the vascular surfiMN' mnlonunith is attjK'hed to the horxiy 
texture of the nail ; but bv knm'.ks and other caum», the nail 
limes ieparnfee in «ma(l patvhen rom the memhram below, and 
l»e<‘0mci dry and opeque. 

010. If" Ay i* there a circular Hue of whithh colour at 
(he root qf the nail ? 

Because there the nail is newfii fonued hy the vascular s .hslaiue 
mi of which it ^ows, and has not yet nssurnc^l its projwr homy 
«t\(l transparent nature. 

011. Whp h the epediall white T 

Because the hlofHUvessels that supply its surface are so very fine 
that they do not admit the red corynjcf## uf tlie blood. 

012. irAy doe* the eye-hall eometime* become bJoeSuthotJ 

Because, under exeitinfir cuuies of infUmniation.IlM 
hreome dktended, and the red cofpiii»c.*Uf<i Htter. ilixsdbwiiig a net- 
work of w^d blood veticls uctuss the white turffuie oTthl iiiyre, 

OBI. Why are the Up* red f 

Because the lii^i are formed of the mwemt m»mhram llud Itnee the 
l»o ly internally, and covers the turface of most of the infental parts. 
Tilts memhiiine contains a ipwt number of ittkuie red viwielt, 
which toOneae and moieiure to the surface. A very heautilul 


THR kKABOlf WHY. 
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•' Jlwrt thou not kno'rn. hjwfc thou iwit hcArd, that tho ('vcrlactiti^ liotl. Ih« 

Lord, tho Creator of tlu* enda of the earth, fliduteth uo*, noitiu'r ih weary t 
ihere is no scnn^hing of LIm anderstauding " - laA i a li xu 

ilUistralion of the moisture, md delicrtte colour of the 

mucous inerobniiie i« afforded hy tamttig: ui» and examiuiuj: the 
under surface of the npj>er eje -Md. 

914. If "Ay da dtlieaie, p^r nans hmh pul v rtifd lamuhi f 

IJeeause, grenoridly from the uant of vieri*^ :sal fr^sli »»r, their 
M(M>d k deticieut (‘f the healthy ^ rt' >rtiou ♦ f ivd «v. 

915, IVhp daes cxrmW and fr ^sh air impnrt !o hratih^ 
prrsom a red and fre$)i apj^earancr * 

IliH'au.Mi’ the redness of the hhxHl Ia due to th * /r.f.o '»#/ t.f axvr/rn 
"hich it (‘outaiin*, and :ur and everriHt* the hhMKl, uml 

dirtui^e it thvoujrhont the 

91t). Jlotv in the hioaj ju'o^icJInl ihrotr/f (hr arferie« / 

Ily the very f>owiTful t'oninirli<<u (and nllenuUc dihitiou) of the 
thii'h fif ike /fr-Tr/,, assist »‘d hy the ro/ i/r <*/* r/>s 

themi«s*Ui*s, ami in many iijHtauccf^ hy the r«i/m/»woo» o/ 
(hf> mi/Jtr/eir in which the arterli's lie rjnlH’<1dt‘d, 

917. JVhif are the eapiUnn/ arteries eaptihle o f reerieinf 
the qreat quantify of fdood sruf out ihmtnfh fie larper 
t^rneis f 

the eapili.'oy ^es^ie1« are th.^I tfony-h (h*y 

are infinitely sinnller, they are eajmhie id ns'tivinje^ n. thnr rniiutte 
ihe ff'Ao/ff of thf tpifiotJn ttf (>h>ft4 tmustnitlf'd ■ \ ]u'in \hr‘n»;fli 
the iar;:r*"»’ Vi>#»»eis. 

918. irAy, tehen P‘$ mt tcith aur Irf^n dowe^fe 

/%* fmt that I# raised mare at repnhtr in fret ah ' 

Ihnwtw th# pn'ssure npm the tniwh'* (»f the leyr retiink the 
prv>jfri»» of the lihv^d until it fore#,'* »V*e// fhrmU fke 
trmh^ tmd thereby ii’i'tfmri* a puI«itiou wlikh moves tint lc;f ami 

919. ITIy are c'tplUar^ hioad-eeurh found in frery part 

af (he f 

IICCSJUM it k ihmnph thme sm^U rm»eU ahm t'uit the tuUtaiu^ 
«f the body ire rcm?wwl und chantHL Even ilwj lirgtt kAaadr 




m 


THB ftEJiSOir WHT« 


** All my bourn kImiII Mty, Lord, wbo in Hl^o uuio lltoc, which doUvcroKt the pom 
from him thut iw too ttrone for him, yea, the poor and the needy 
from him that apolteth him r*— P bjjlm xxxt. 


vaieela do mU $uMtaio thomaolm* wj^oe the blood whu^A thejf eontaim^ 
hut receive Into their coaia numerctts cf^illary veeeeU hy which 
they are noiuriiihed. 

020 . IloiD muck blood doe* the human hodt/ contain f 

From imeniy jite thirty-Jioe pound)!. (See 923 ) 

021 . How doee the blood aecend in the teine, in oppoeiiiat 
to pramtation T 

In addition to the rntwcular coata of the veina,4Kid the influence 
if muitctthir action upon them, there are in the vetna numeroua 
•etnt-circtdar valvet, which are not found in the arteriee. lliese 
valvt^ extend from the »idc« of the veitia in »uch a manner that they 
allow the free paaaa^ of the blood upwards, but a backward midion 
ef the blood would expand the cup-like valv’es and stop the posuM^ye ; 
so that the blood can only move In one direction, and that towarde 
the kmrt, 

022. How frequently dote the total amount qf blood cireu* 
late throuyh the eyetem f 

Tlie btcMHl rircalatei once throofj^ the body in about law minnlee. 
If, therefore, we estitnate the amount of blood at twenty-four |»»>unda« 
it follows that no leas than iemim pounde ^ blood pa$$ tknmgh the 
keori reery minute ; and it ts estimated that if the hbod moved with 
e^ual ftirce in a straight line it would paaa thntmgh &m hum4r§d''-emd 
ftp y feet is a minute. 


CHAffXB XliSf. 


929. How mmy heme mte ikpre i# ike hmmm body t 
There are two hundred and and thef are apportioned 

to the various parts of the body ia iha following mnaihei* 


Head 

Kara • • • 

Face . . , 

Teeth 

lladt-hone imd its haae 


• « 
. 14 

. n 


Chest* An. 





Tlit wwy. 


•Ottr hmm •ettiwJ at tH«i isnsvt niwill!, at wKj mi 

cWv«fi^ woe*! tlio (MirU*.**— i'liAUi cikl, 


Arrmr and Handf * 

, 01 

Legs and Fe«t 

. m 

)SumU moveable boi»ei» » 

. fi 

Of ichat mhtitmrr arc (he kmer 

tempotrd f 

,:ndred |)artj oi of 

* 

l'anil:*4re ... . , 

,Vl 17 parts 

JnO«lhveW*.h . , . , 

1 13 

t,!arhmat.e of ihne . . . . 

, V-:m> „ 

riu»i!tj)Kato.of lime 

<1* 1 't li ,, 

Muiite (d linve , 


Phosiphate of illagne«ia 

MO 

iTHHiii, chloride of **>diu!Ji 

1'20 

IV hat are the u*ft oj (he hunt t ' 



T}h‘V prvffci ar.4 tlclu'ttUr ; tiu'y ronn rt fr, unrwork to 

wijich the orpuw arc attai'heu, and l^y which they are irpf in i^trir 
pfa^xx ; and they «np]dy a mer^aniMm, hy wliuh the muftonn af (h« 
are pradme^ft in (xmi hi nation w jl)i the niuwdt*. 

• 

£>20. IV it the brain placeJ int/ftn (he tkuli / 

IkTiiUMC that ddieatc and \dtal the <r«frf and (h$ 

r:^A nf (ht ntnf&ut tytUm, re«|nire« ft |w»f*ition of the ^reatat 

027. are the honet that a^n^titatr (he rrrtvf'rie 

(ba<d:-hvHtj holhtted out^ to at to form u eant^rvjfm rpxm'e f 
liiMSanKCt ibrongh that griKnvo tlic ejnnul mrd pawen «ut froto the 
Iffnin. Ikbg in lb« cciilre a( timt column of the Rpinal 
nrmv|p from them a simibir pnitcction to that ukit k (he bnu.'t 
Jdaitufrom the tMi. 

£>2H. }f^kg m the lemi iet vpon the neck f 
lkxrmm> in tliill pr^^ithei it obtama the freett motion, em turn in 
aep direHim, gthd U j>Jjw,:ed relatively to the other id tJ«j 
hotly, in that iStujil kr^ ■wlwre it acr|mrcs the frmttsi po$$iUe 
•adranta^, 

02f>, Whp are the epee placed in the taekeii of the ikuUf 
Ik^au^e the bones of the akuli afhrd protectmn %a the «k'lk*l# 





m 


TllK W»Y. 


**Thuji t&itb the Lord God unto tln-sf Uoncs, HcUold I will cause breath to miter 
into you, and ye shall Hre;** 

Bjid rompHcated Btnu^turo of the eyes, and snpply points of 
nttatdimeui, and groove®, by wliicb the muBcles are enabled to furn 
the freeJif, and thereby ejctend the field of vision, 

030. Wh^ are (he hones of (he skull arched ? 

Ik*cau8c in tliat^form they ffreater siren^ih, md hence 

the utmost dctfrec of safety is combined with extreme lightness of 
maierial. 



fif, »-L-“Vifw Of Tits »osK« Of tm TiioaAX, oi CMKST, fnofriKO rim 
fKOTieCl’lOX AfrOEOSn to tutu OEOASW of ClBCtrL4TlOV A»0 BMi'IlU- 
TfOlf. 

A. Th«» itarniim, or briwwrt^tfcfWMs, • 

fi li Thr rtl*, whlcli riin} a UtUa from Wiiind, mid thll It ih«!| tmm IW< 
ward, by which limy acquirv a jcroai^r nt*i,t»*ihty. 

CC Tha rarrt/d!4r«na«M fMSia/f of th« fimrt riba, t^Whidb tlwlr Ofpaoair« 
Mul compmndvtt puwan ar« much Incrcwiod. 

D fi. l*ari of th« vmrtchral cotumn, or hack^boiifli. 

0 SI. Wkg are ike home <if tie ehall dmded % mUuru 
(emmej f with pointe wkiekfii m/o mck other like emaU teeth i 
BteuM, by tlial foraiiipemeiit, cowntM^iMif of the ekmU, wbkb 
miflil ho hid lo dm bt«i», mo deadtmd, and m)«iriet from 





ran mx»os wm^. 


m 


” And I will by llw uiJtm yuu. ^*4 'trill Mug: tu* jUmh n^K>l» $knA 

4 'over jfou With tkln, ami put hmiih *ii you. wwl x«»Ui4l Uv« ; *na jtt tluiil liuav* 
Uuil I lua i(m Ixjai."— EaBKilt xx3i.vii. 


ittVI, IV ky are ihe Irari^ iuhyn, ^fe., ylateJ tciikh the cke${ f 
Hccan^io the fujtcfions cf Lho»e or^na m}uire r‘^wjr»Wrr*ifcV 

while ihcir iiniH>rti»tu^p m the {>l life, rentiers it 

that they »W«ki I’e r(f yr 0 .Wf,"r^ from the 

prolabililies 'jf acf hlcvit . ** 

D.ki, ff 7ij ^u'l^ O'if fu'iirl aK<f pr<jieviii>n 

in a series oj' and ned in ■* dm, eme, lika the hrnin f 

by Uh-» mtlation nad oonl. ai’tui» at the ‘ mifw, their 
iutniitniii/ vht^ni(tna, H'heti ir*au lakes a rniwlerate 
ill''} ji ulinfs he inhuh‘?« uIh'iiU ihirty i^icki-s af ait\ ami liie 

lutt/H iitmjwe in si/c nvn-t'.jhtteaik nf thrtt irh'ilc tityarity. 

( 'Miirttsjuetjtlv, were tln-y enc)os<*4 in a frame of i/i?nrw#i<».7t, it 
must n\;ed!* in*, t<» that axtent at leaM, lar^fer than is neroww}’, 
wlien the frame i«* made t-* dilate and conlraet w»lh the ntjun \ty «>( 
the 

S.» perfect i» the Almijj^hty e«tntrieanc<% ihut not »»nl> are the ribs 
made to prttfert the but, In their eliiMtirify, fuel lie- e>-utr.»« ■ 

tious and dilatiens (»f the in»?U'le« w hieh lie tH-t'veen thrfn.tbey n^Af*/ 
the lunyt iH thdf lahaurf^ and work *. iti» them in iM r.'*-' t h.U Mtonx 

iKtl. li fft/ 4/rr th{ *7 lir nrh!.*y 

if'ri'ftt, . tmuiiT hffllittr f 

IkxaUM' i* t)*ereb> < endhited « H h 

$(renyfh, Theie is a prMV»M,»j. by wbuh, m 
the extrendlu'a u\ l»«mes, where uu enlev/<si 
mirhwe b re<iurred. is %U\\ nm 

binesl with the iimwwtry ilf'^^ree of sUer^grh 
tv Umew are rnade «p of a r? //^/or J*>t eo- 
tian: and thb pmrally menrs in pan * 
whkh are i»«ch ealleri into aclim*, itt t)»& 
varioiaa fnovnrnwfita of ihff l^Kly. 

A, towM” rwrt M I tiff thifti. 

tl. fUmii at tlt« ut III# kw. 

C, Tib# kmw cap* ^t* t«hUk*«i ilw 

htmr^, xnd UNt in il to eiw.k»»4 ^ 

to’whxn# wi *4 ri*. sa. 

II. 

mi 4 wiMlliyinf tti« tlMiaka firaNKidl^ ^ 



Ft# ss.-‘§ioma0f tttr 
*5'f£« /rttrrr. 

Tii» c»fci.rt4a fT«ee. 
Tr«« Of fti" 

wntrn uQmrvm»*^n 
tritiJiara *ai oa- 



m 


TBK BEASON WHY. 


** Agatn ho onto me. Propheny apofS thcae bones, and say unto them. O y 
dry bones, hear the word of the Lord."— Ezekiel xxxtil 


935. Why are the hones of the arms and legs formed in 
long shafts ? 

Because a considerable leverage is gsdned, by which the advea- 
tngca of quickness of motion, and increase of mechanical power, 
arc secured. * 

03G. Why are the hones of the hands and feet numerous 
and small ? 

Because the motions of the hands and feet are very varied and 
rompUcaied. There are no less than tweniy-eight hones in otie 
hand and wrist; and about ax many in a fw>t and ankle. 'l*o 
theae are fastened a great nuinlKT of ligaments and mmclcs, l»y 
which their varied comjwmnd inoveimmU are conirolh d. Hut f>r 
the complexity of the inochaniHrn of our hands and feed, our motions 
would 1 ;kj extremely awkward, and many of the valuable mer hanieal 
inventions which now l^enefit nuinkind, could never have 
iutroduecd. The bones of the haitds am! fnd are in uumlkir 
to one-half of the whole of the bones of the body. 


CHAPTER XLVt 

937. W hat are ligaments f 

m 

Ligaments consist of bandi and cords of a tough* Jthr^us, and 
smooth suhstance, by ahich tke bunas art bound and lield 

m their places. aHowktg them l^etdom to motCi ind anpplyii^i 
smooth turfaces orer whkh th^ glide. 

900 . IP ky are the jamis hamd with ligammU f 

Bttaiiiit iht hones would ^herwise be omiitaiiUy liable to slip 
pom tkmt plmm. 




Thai «rhl«h it hcpni of th fiaidi k floth ] uut ihux k iMwn of ilia tfrfrit 
it JuiCK ni. 


DS9. W hat are tendetu f 

Tendons are hn^ cori$^ w a su!j*fSane© similar in iti nidm^te 
cartilage, by wkkd& the mu$rim 3 re attat^eJ U hernia 



riff- sa-Hinowiva a aAtt asi» iwk«st joist. *»a tws Akswwn i« wnira 

UOAMCan ABt KHPM^TSO TO UOU* »OVK» It fttBlU rotlTJOfA. 

A Thi* lafl, or kmd of ilw ihiifii bon«v, 

H. T}j« jorJisf, tboarirtg t*i« iw Ihr? •wkH, shirh hi>i 4 * titr httMi uf 

tlw bonr- iu iU |4aot, hnt sitowf it fwv 

r. IJffamumts tloA froiB bcm«; to ffivtuf fimiwut lo tKo fjojrtt 

OKX Wh^ are tendom med (o atfuch the muacU^ to the 
h&nmf 

Itmmie, hy ibk armtifement, the Wg« mutrlai by whieh the 
extromtlka saw movwX be plaemi ai some dtAi^xnre fhini the 
txmisi upon wMdt they aei* and thni Uio eairamitief, tttAt?jad <»( 
being krga and elnmtT, are tmali and neat 

Oil. Ham mmy mmrhe are there $n the human h&dy T 

TWa att tdbmt /<^»r kmudred and f»rty^mje mm§cim Uial 
hare iMseti diiWM^ted and deacrtbod, and the adlcMia of wliltili are 
pttrfectl^f iiikilimKt4M)d. Iktl Ihett h prtdmhly a iitiieh Uigmr annalMr 
of and of oompmttid ndkim of mnsrlai^ than the idtB ol« 

man hat been able to nonoftitfe. 



TUB lir.AHON WIIT. 


Vh 


All C#-h \% MOt the »ann.' fleah : but there U one kind of flej<h of men. aiunher 
flenn of beast*, another of liahca, and another of birds.’'— Coax >• Tin a>s xm. 



Fk i7. — itirfTEATiojt or tii* 
MMLATfOff itv Ml sen:*, T*at»o3r*» 

ASt> 


942. TFhat is the consti- 
tution of a muscle ? 

Every niuacle is muile up of 
a number of pavalUl Jhahtf 
fibres^ or threads, which are 
bound together by a sjnmdh 
and soil tissue, furtnin^ a 
slioath or c^so to the niuscle, 
and enublinj^* it io <j1ide fret I v 
over the surfaces upon which 
it moves. 


A. lA>w^r eitrumity <»f th^* miucle 
%rhJi*h draw* tlu: fore anu lovtards 
tha uoxKT.artn. Ih'(u{h iIm* (‘ItKJW, 
raise's tiM> lintid to thi^ lustMi, and is 
liowt'rfu Jjr aaertfd in jtuihi’ir. lift- ^ 
iiJK, Ac. 

(' muacio whU It tfivt's off ftg^ 
ionK {tnulaM4, HltU'lt 

at the wrt4. un* :>>fwlb 
anti i»jr whicli Ihtj li'ifmru ar| 
bt«it iipOn I ho putlm of tin* Jiaxid, aA 
ia grasping, A<v 

F. Tsndoa of a miisrlo jrhirh 
draws thoUtUo (htforaud the thuj| 
tawartb oMrh other. 


:i 


The Uffammi* may lie skwii to I _ 
IIh* l(inir«r*|oiint«, and also crtMcsttig 
|||0 wruit. uuidurtioatti Dui ftrMJtJtns. 


The rnuaek*# are compreaied into tsMUs/UfUS cord* at their ends, 
by which they are iiiffVW to boMS. 

Tlsey are arranged i» pmrs, luiring reciprocal acttotif~<w}i 
having a comp^amn mm»fh by which the part which it 
laovca ia reatored to iu original poiitton, when tl»e tuHuenee of tW 
Itral nnticle ta withdrawn, and the aliinulos given to hting badt the 


part 

OhX Wh^ mn ire mks aur finders f 

Becauae muaclea which Ite aa tks /care-arai, and have their 



Hmmi bMit dotlMKl Kne with ihiii atid 3«^h. and luwi ^ me wUh liMiMiaft and 
•Inawa**- Joa i!. 


tendons fastened at the endi» of the t'ngera, <\»t*(rac(f and hy 
beoitmiHg shorter^ draw /i# f njm vjyA\'init and tawards the 
arm. 

Oil*. Whj^ em we thrw bm:k ihn fingers Gjter Huh 

hefn raised / 

Ihx*niWf the r«u»»eh'5t at the ha k the n ai^ wHwte are 

attarhed to (he back ef the jtn^rr^, eontiest and reetore them 
to their former {KMition. 

915. What degree of strength do the jnuselee poiems f 

Hie degree of atrertgtlt ot' inuM le uejunidi upon the health tf 
eondition of the mu»cle, the anount <d' whk*h it itK'ctvefii ai 

the time of eiertlun, and the manner in which it* poteer* are 
applied. 

Tlie great muaelo of the raif of the leg low Ixxtn found, when 
fcmovcd from a dewl hrxly, to !h; nipahh* of xn^taining a weigljt 
equal to seven times the wriffhi of the entire ^nnlg 

Jdui ih€ contractile power ffthr llrin*j musvle* iw very gT{*«t ; 
the thigh twnehaa frequently Uvn hrokeii hy muiMuilar mtirartion-* 
in fits of epile|*("(y. Aiul in ea-^et* whm» ihen? ha<* l>een a didw^ntiini 
of the thigh, the he»<l of (he t}iigh4,<>»H’ Ki lng tlirown out of itn 
»^oefcet, (Fig. 5<I) it lias W-en fiumd m»<-es*ary to employ j^tr^nig 
lopes, attached to a w'he<*1 tunn"d hy s<’Vend hand.#, iii order to 
overtyane the contrartion qf the cjrciftd muscles, and to cmlde the 
operator to rttiort the Irme to itsplmr. 

tflO. What u the $ti mains which tett the maseln in 
action / 

Tlie i»«*cle># are eirite<l to action hr the mrea, which they 
fieceive from llte spinal mrd. 

917. Whg does it reguirc the iajluanm »f tha mU to mi 

the arms in mottM f 

Ileeause the musclea which form tlieir mechanlum are mhntarg 
irm^hw that n, tlier are iahject to tlie wilt ^ man, and Inflia* 



too 


THB BXJBOB WHT. 


tooli him bjr the right heiid, md lifted him up; mod immediate fait 
feet aed tncle bonee received etretigth.’*>-AcTt m* 



fIg.SB-MrM'ite A'fp rwh 
etui or xits LKt» a!«p 
wmn* 


cnced bj impulses directed to them 
through the nervous system % tie 
mind, which is the governing power. 

9i8. Wht/ doe» the heart heat 
without any effort of the will / 

Because the musclea of the heart ere 
inmlutar^ muscles — that is, they are 
imlependfrnt qf the will, and receive a 
continuous nervous stimulus whicli is not 
the controul qf the mind. 


A. A Urjro hgamcn*. v-hich covpth tUfj knco 
imn, or inovmhli* *u tlvft hv whidl 

tht* of th<- *i ih4» thigh aiid leg art 

k<''f»t from iiUppiug over each other. 

B, A which pa«««» underneath the 

of tin* ankU\ aiid glvn» off four <*»*• 
ilam*, which arc <liiitHUut<?d to the and by 
wliudi th* y arc axteudetd in olongaling the foot, 
walking. Ac. 

( Pari of the nmacle which i lut fliwity 
)>u)h of the ('aSf of t Ite h% s*)>d which tOituhiaUw 
iti the UnJon aiurhcd to th« hwl, called 
the fr*Mi**« c/ 

B. One of the lig]imciiit« which bini| tfaf 
Irodoua and the botm of the ankle. 

K. pmwwdlRS flwm the laiftmiM 

the log, hy whkfa the um ti* 

pliwl 

019 . Why 4tr0 # 1 # rnmdm^tif 
ame, made evl^eei to ihe cm* 
ttml tf. the mli f ' 


as they supply the ineelntiiisji* through irt a&pi 
•mdiyis to our varying wants and circuiiwtaacc«. it UfatWisaiy 
Ihey fhouhl be pha^ under the troutfoul of the lueutil jniwsf * 
lia tneprod owdy in accerdamre mfh man's memssi-iie** 





TUI BCAioif Hart* 


m 


, If them iHirwrt, Btihold. wo k<i»w it uot^ liotli not tie tfc t ll» Ikwrf 

ccmsriikr it? and hx: Tltat Vtiefieth thy eouL, iluiii not ho know it f and aUali net 
he mider to eirer>' man aoeerding te hh worker* -HtutXBiMi xxiv. 


BoO, IV &r0 tk0 motion* qf the kmrt^ ^c., mn^e 
independent of li# will / 

Bccatisc, fis tbe nec«««it.v Jc-r tfe© iHarfis motion S« flmd md 
unaKemhU, t!i© rotuiiaiit imdnm ui‘ thu lu?vf ipM ht emived 
l»y tdvinjf it & Jixtd netroite »/ .'fiidUr-' U H'kkh it m%l»l Iv 
imfaiJI»j|fly proinpM to fulfil 

If the moviwnt# of mun s heart wen? . to histpiK^he 
wouhl be e<m9!iit«utb' r^iuniecl to rej^nl the of tliat 

( rjrio : «Jni m large an nmouoi of inculal ciire aiul phyaicai 
exertion waiiM bare to lie employed in that dircelbn, that man'* 
j4ule w’urk would be Ui keep hi/»w‘lf alive, lienee we aee the 
giKMlncHs of the Creator iii f/ieiwfjr life tt> num, and in keeping tk* 
vital irnpulxes under hi* divine care. 


ClfAPTEB XLVII. 

P 

9.1 1. What are nerve* f 

"Hie nerve« are branrhcK of the heain and the vpinnl nmi » Ihey 
are distributed in gifeat numbers to all the active and aennitive parti 
of the bi»dy, 

9r>2« Whai is the epiml cord / 

Ike apinal cord ia a long and large cord of nmoui matter, 
whkh cxienJa from the brain tbroogh a eontmumw tube formed by 
eorftwpoiHiing hollowa m tlie bemet of live back. It aiTvea as a 
oervoui trunk Jint the iistrihution f nerve*, juit aa the aorta dia* 
tributes brandwi <d bleod-reaicli. 

053 . ir% i* the epiml eard placed m ike growe* formed 

kg ikeimek^hnet 

IHng a very rital pait of tb« i^em, and §om tht delioaay of 
iti #tnictor« liable to ihiwrici. It i* set in the Wkdamo §w 
pnMian ; and ao great i« its aeeurity that il U only by fowe of 
m mmmi kind that It can be biordl 




Till BBASON WUt 




** A fOUii4 twmrt i» the life of the ftcwR : hut envy is the rottenness of tlw 

bones/’— PROVEBIIS X I V. 


954-. JJow can branches proceed 
from it, if it h so securely encased 
in hone ? 

lh‘cause in the bone«, on each side ot 
o4>thc siuiiul cord, there are smaller 
f/roores for the transmission of the 
nervous branches. 

055. Of what docs the nervous sys^ 
tern consist ? 

Of the brain, the spinal cord, and the 
brunches which are called 

A It. IV’Oj^f of th'- f'lri'-anji}. 

It. (.' anl fMntKMl in thi* nnwcIc.tlmmgU which 

s M »'tncr*ri'«. 

r. ('miisI in th<' uukcIc, through vs Inch 

S Isricc ticnv cinfr..<'s. 

1). ( atnsl liin imj,j w hich a vein culcrs to 
<v»m»nuiiin<tsi vntli Iho dct!p mustlci of thw 
am. 

050. JVhat is the consfifafion of a 
nerre t 

It conhi^vts of a thin raemhratie. or sheath, surnmndinR a greyish 
oily mafirr, wlsich forms the nervous marrow. In the mjire of 
this nnirr nv is uhviuIW found a small fibre, which i» suppcwwxl t»> be 
the ewcntiul part td the nerve ; and most nerves consist of m nitinWr 
of tliescf shimths eiickwtinjir fibres rutsninjf in parallel dim'timw, 

057. ff'hat is the nervous Jf aid T a 

Tl»e term nermns fiuii is iwhI to ei press our Mens of the naide 
bv wln\:h the brain and spirnd tvrd mlhicnct^ the remote ports : jnirt 
as we say the elecirir fittif wilhont ktsowitij; that such 0 fluid 
exists, U i» the most eonveintml form ol’ cxpt\»sk»ti. 

05?^. Ifow many chssm of itenrm are there f 
fhere an* ; 

1. Ttie nerves of moftos. 

5i, The nerves of seasufioa. 



A so AMI n.l I »* 

TUAllAO 1UK AUSSKR 
IS W'UirU ItIKT OASa 
<OI ntK FI F>ill K) 
okmh mr ruiiH i<* 

M MO M Tin iR FC.M rioss 
liUl-OSti. 



T«t KKASOK WIT. * 303 

** to wrJU« unto vow. I wouU imt w. V wi. i, jwjw ami *4^ 

Miu 1 lnx,>t l-*»c!0*iic UiiUt jii'«Hi, Aiui MfMimk tt. vMtr j(»r 

ai»j In* fun."** » JtJUy, 


3 . T)»e JUTV€f» of itpfrial *emt* 

4 . The nerves of 

950, irhat are the ^rrvf^ (.fmafimt f 

riie rtereeJti^ pnofwn uix; whi'h, ui o^UHjjeu .’e t<» f lic V4iil, 

iUmulatf the mu^rUx mt, ;iud' mnmint o| 

»tjij.u!ulj<»ii ihty t'oiiTey to th- ,n ex*’!lK)n rt^^ninxl. 



tiff* or 7 u» head a«i> pack, vrini t>itTai»rTiiit» 

• IREffKlO. 

A A A. Tbej^Wi(i#l mrm oiiMwrffiJif ft’xnu umlrrncalh tb« imr, «o4 
t>mtichf$t to tti# «l!Mwi4*, A*. TJti* iwnn t itiu-it iIk’ wuu'im 

of Itw ftwo. aii 4 fcl tnivfrumoutAl to imnl »<''*»*# l»»n inf lim 

C'Siwtotuutoe ittider chaiiffiut nnu4.tM(i» of 11 m> utiod. 

B B II. Mmeim bf «bi«h ’mTmm nne tm'fHyrtoii to %*m Ikm^ 

aoulli, kKUt liiiMdbr the <if th* n*rm*. 

060. W hai are the fieree* 0 / ieiutafim f 
llie nerret (*f Menmtmrn are thoae whirh impart a mmritmjtmu 
f(i the hrain that tt« eommand* to tW mrrea at moiioi} )iar« l>«iii 
awid hour far fh«^y ha»'e heeti fulfilled. 



m 


THl EIPkSOy WBY. 


Oh tlMi men mwU pnOiie the Iword tor his goodness, tttd for hit woiicterfUi 
wurk» to the dtlldreti of mwi.**— P salm crn. 


I^'l us perfiirm stimple exfM*rimcnt, which will more dcArly Uluairtte the 
of moikm and of tenmtiim, which we are now describing, than 
a rri'ftt deal of writirwf the »ul»jcrt. Yon liold in your hand Ihi# book ; 
fioMi it, aodiKd it u|>on the table; lay your bauds pasidvoly uiK>n yc»ur Up. 
a id then wilt your baud, to take up the book, which is the same as to say, cona- 
v*atul your iiantt to take up the IxKik. M’liat oci urs? The hand, immediately 
lug your di’sire, stw'tehe-* forward to the book, and takes hold of it. How 
do you know tiiat you liave bold of it f T<ni ««« that you Have : but were your 
rws closed, you would Imj equally aware tiiat the hand liad feaclied the lK>ok. 
and fullllled your wbhei*, U is by the nerves of Mtmsaiion that you are made 
aware tiiat ttie baud litiA fuiUlU-d your instructions. 

Cousitier wliat took place in the simple action. In, the first instance, a 
d«">on' ar*«ti in your mind to take up the lss»k. The f/rain i« the organ of the 
Wiii'd ; and having branclir^ cither proceeding frtmi itself, or from the spinal 
lord, to I'verj part, of tlie isMly - liranelies that traverse like telegraphic wir4*j» 
thronglniut every )«irl of tiie ayslem, -it trunsmitU^d nnttruciioos along the 
nerves that iiroei^nl to tlie inuseU’as of the arm and hand, directing them to take 
up like ls.H*k. This was done instantly . and as sinin as St was done you iM'came 
cs^inarums that your will liad isvni oWye«l- Ujcauw' /iW ncrc«w sraf Ikwk a sen- 
$i$iwn ttj th* bmin acfiHO^wfinj/ U that fAr AoJ imi ^aActi up, and that at 
the moment of the dispatch it was in tin* iirm liold of theliiand. 

In all the varitHl motions of tlic Usiy this double action of the nerv'C)* takr>!» 
pUce. It is tibvioum that without an outward impulNe from the brain. ui»om 
which the tlmire of the mind first ma*le an impnwaton, no motion of the mu»* 
vUin of tiiO anu and tiie liatni ctnild imv« tak* n plat'C : and it Is aiwo oiniout that 
without an inward Inipulw? from the nerves to the brain you woyld not have 
known tlmt the inus4 U*s iidul fuUiUed your mstnictlmui. The hand might have 
ilropisvl l»y tin.' side of the U> k. or imve gone too far, or not far euO’ Ko.and you 
would not haie btvn waarc of tli« resutl, but P>r an Inward communicatUm 
througli the nervu. 

We nre not now ipt'tking of the nerv*’* whlclt tmdow tti with the setsss of 
/tfhuff, iM*c«uiiie iliey are refrardnl as wqmratc! and distintri fnmt tJewic iwrrw 
that pnaluce in us conaciousiwMiiw of ntUDoukr rmimum* Wb«n we w»:,a, rim^tur 
hU, wc an* made conw'Uma. without any special Wiing being ctertod, Ibai llte 
ninsclrs have piaiHHt tlw limb, or klic Isody.in Ih© desired jxiaiticilt, that It Is 
iwt down safely and finiilv, and timl wc may rsfae*© npwn It ae<ntrQ|y witb*>ut 
fnnlier atlwrntiOTi, We refer t hr iuipTewabnws tuadr by th« bonk u|KHI tht wervew 
of the hand, and whkh eiudde 'w* isw tcil w'iwthor SI hoi or %*ld, 
w hetUer it* *urfa<if i" r«*«ith or ji»i<«dh, and -wt «o, in the «fsw*iaj auntMi otfmitnp. 
The cvjnw’itnismwa of muscuUr acthin I* » jwpamtr^ and dhtiflicl fhfKrtkin ; and 
it is gcncmHy Isdh ml that the »ame mrvtM that Hmrry th« «o«f»«u)d ©f the 
w il) out want, bringing back \ht iiittinathm tiiai the will hMi been obayetl, h«l 
that /Are* of tlw- ncrviw convey tlw »«#»w(grrf and the iatwintf impuhwa. 

A single mfrve may tbcrrft»rr he hkmmt to a dssside mhre rmittecicd with the 
eU'ctric tckgrapii ; ouc transmittInK dcw|iatclic4i tit and the other 

In the iqiposiu-diiv-clinn. 

1K51. ir^a/ tart, the nerem t^f ttpmial ien$e f 
Tlte Bcnrea of ept^iai ime® are tkoae iWoiurl) wlikli «« Iiwr, aai^ 
fwt, tnmii^ and ia^h. 




THK 1IUS02I WUV. 
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•• Fw the Lord soctl* not m mm aootli ;«for m&u n Uie ouiwird 

a)w», but the Ix>ru loobtih on tbc b<mrt.**~8ASH itL XVJL 


062, What are the nerves qf / 

TImj mrvirt of sjmimllij, or ilu of xf^mpaihetk nmw, 

aro tliofwj wLich tiro dintribiitcd <o Mio itikmai Mtd wbkh 

are imiependeat of the wit IVv ilut mofioiw of iLi* 

tieart, tbo luaga, the «tomwL, X» , {.innnl.<4c tW orfruo# J 
secretion, «« ihikt tii<m orgp.ui» ircrA h ri'fA rorl oM#r. 

A« tbr arpion m* id! tin>ri* -.r drj'M'WKid u|k*j» ewb 

o*kT» and ntiife tliftir runrtioJH i'of s; ihu etuU, it in abvtoio tbat 
there ntumliJ prevail ainonjr Ihom a *♦*/</«. .7 of their 

8*tttte. Other iw, whf the ?<.<on»arh hud fonued idiyme, the li\cr 
have no hile rcail>' to fullil its t.jHee . the ttl>sorlM‘nt>i nih lit 
in? in a state of rest at tlie ni<nr«Miit >vhei^ nutrition was set Wfore 
tlunn ; and the heart iai#rht sh#Hly, while the lunj^s in 
active exertion to ohlain adoi^iomd hl'SHi to KupjMiri an urti\M 
exeniso. The sywjmth tie Msletu of ncrxi** tuereforc rwa/o^r# 
f?;n/ h<trmonUe 4 iftfcrnal /t(Hciw‘^t 4 . 


• CHAPTER ::Lvin. 

OGd, H'Ay do ire see ohJrtf» / 

IJiTause the li^ht which »'* relhM'lH from them et>ter$ our eyrt# 
and prirtluces images (d their forms U}wm a rnemhrane ot rtervea 
ralknl the just imag-es arc pnetueed n|H.n a mirror. 

‘ OGt. Wh^ does this enahle us (o Mtr f 

Hc*aus» the menihran® which ns civea tins of ohjwU k 

et nfw'ted with the o/»f/r which transmit# to thehrain impres- 
kions made hy the reflections of light, j«»l «a other nervr's ef*n»ey 
tijc vtfixH ofMbg, imsittg, lasting, Ac. 

ilfw. W % are tee rmMed to mare our ryfi / 

Ihwau-s® various ar^ *o placed in rektion to the isye- 

haJl, tiiat their I'^'mtnvdicm draws the eye in tb® diroHion required. 
We arc thut eiwl»W tti the dirisclbn of lh« eye W iht jamlion 
of the ohje<ii» wedwreto me. m othitr wemU i*» tH (he mirtar in 
surh ix (hat i( rtfl rtrtim ike rrjieftpm {iht 


THE JlKAJiUN M HT. 


m 


” 7rxily tilt I* iwM* *w*<l » it is far tlio cyci to bcbdil th» 

»un Ecclesustks xi. 


}Vhy are tee enabled to see large objects upon se 
small a surface ? 

Iff'f'atifre the lenses arul humours of the eye collect the rags of 
liffW r<»rnin;^ from every direetion, and, bringing them into a focus, 
fjan^te.it them to the retina, where eaidi ray impresses upon the 
nervous snrhice the cpialitia* it rm*ive<l from the object which 
redfctod it. 

I 


J 

K 

Fi|r, «1,— THK KVKrut.L SKO ir» 

\ rorti'id of tUranjtti w’nu'h tho optio ncr^e in eouaiatnicat i .m 

!\ tho ttrniii ftoil Iho oyo.. 

I’i. Thf' aphi' wonv, fntitu iM'fini uhtch sm rxtrrnal mtisr/o hn-- !*< ' ti rut aw ty, 
.«*o 

•' 'IhCi? VO of the oro. 

1* Th«* n (“♦< l<- wliu h turns lh« eyo ottftvanl, Jtnd vrluca roiin^t nn tf i* hy s 
n n^t h' }u‘ (»lh<'r Khic. 

r 1 ii*' snunrlo N\hu'h thn»0]ith a Itwp.or stap’r of rartBajn' *r»d 

thf f‘^-0 It is eouutvractiNj l»y » »tn*WnK-atli. 

Ir', Thr jTi »SH‘U‘ MlluattHl mvd«!irnp%t.h. whivh furu* (hr tfffchall nru xnts^wad i» 
WMiiUvrart tl Uy 

G. Til*’* furMr (hr rtftfMnn 

H 1 ho" sn «»•)♦* attaehed lo a W*r>*(» \kUn')i fxri»it (hr entail upwartls. 

I. Th<* r»tr/t/<»j{ria<»KS through wi:u;h a numin jammuju ♦ 

J. Thui' front rhaml»er of llrf* eyr AUrnl wnh * elmr fluhl. 

K. Ffjuirjoeol of the bane by itbkh *u»r of the musrk’S in fatKlenird. 

007 . Why do some persms sgumt f 

Ikx'int»e it sometimes Unppetis that » mwsch af the ey« mds too 
pomrfilly for ti« oomptution mtbfcl«« nkd draws the eye too tnoch 
on one side. 

DOS. W hy docs the pupil tf ike sfe look black f 

Bootuto the pupO h an opsmimg titrongli which the rays of %ht 
past kto the ohatnber of the eye. IWre is, thanelbrt, Mihiiig id 
the p«fiil» of the eye to refleet 




TEfC KiUSOlt WEf. 
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" Keep me m the apfilo of tUiiw ; hW« me uiM^uf Dbe thmhw of ik/ 
PtitM TtJL 

> 

0(^9. Why u ihe pupil thf' ey:^ hrymr than 

ai othfn f 

lleeanse the im, a riojs: cf c‘xtiT,i..e*y inw?w which itirwnr.i! 
♦Jh; ptipil, contmet« when ^oo taoeh hjfht hiU ttr«i the an*l 

dilutes wheti the li^ht i« fet^hu. It th< ^•'•fVAce enlarjiea or 
diminishes the sire of iht- ;v^Jvi,.iV tk^ ^ 

lujht. 



f'iir, or uiK ii\K ttirM (iiatitfi 

A. Tht pHiitl *>f {hr ry^ '* hk h Itw’ liitlit eni« r>*. 

n. Tkr (r««, whklt ur v‘/ntnncl», tiwi (lU«'n'f»| inrr»(WMi»% or fPi 

«»o> of ihf‘ pupiL 

<“ i . I throe of the ry\ ilw itrhr<i*Hi\ f ai «4 rrUttft. 

I>. The Ci.imrp prnrrjhmt:, or liavr-hko whtrh hivw » mUifht *’h*r»U f| 

ujothki whh h Ihry to Ilk* ftoHim of th« eje. 

E. The iiMxk m*i of tu*- r^vmnd, tl»e tv*t fominit Ihr rr/ntut mrtiorod, 

• 

070 . W^/#f hair tre fm eyf$ T 

Iktsawse tW fiehl cif vinioti it lljcrchy muck mtcnM ; the 
infenjrifj^ of i* aljn> iiKTeawwd. the impremtifum ttfKJP the hrairt 
Ikfinif dearer better ddluctd. jvwt m in » ctcrmtmp* itw effect »4 
f i#bn ii h<%ht4nicd hy a double pidare j tW mmu of idght Wii#f 
ijitjw mnctmniiy txcmml Him any other mtm daritiK waking 
WKHnuijIa, oae #j/e is /rtyuentty mllcd mpm lo yicc rmt tkc 
ptken ud the important facuity of rtMoti* hiiii«^ mdumicruk by 
llw tiCBiiaw>ry mpomm of mm parti of tlit «|i, and litt M|aall| 



TBX BKASOK lirrfT. 
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** Tiv» (•ytiif th6 Lord an uptm the rifhleoa*, &riil UUt can mv open unto their 
cry.**— fuALu XX XIV. 


rm'en^nry dvlicmj of an orpin formed to receive impreasiomi from 
m (dhvnmi an element a« i« ronderetl tlie more *vecure to m, 
ainee thtmsfh otie eye may l«»eon»e enfeebled, diaeaaed, or wholly 
hwt, I/h' uther eyf will retain (he hlcteing qf sight, 

071. Wlii/, having two eges^ and each ege receiving a 
rrjh'cfion upon tin retina^ does (he brain experience onlg one 
iiiiprennion of an object f 

IJeeauNe, he^idrH tho^e <»ptical laws which hrinp upon the two 
retiiucH llie cxio tly eorrenpondinf? iinapctt of the 'same oiiject.H, tlu* 
optic nerves Wfore they reach tho brain, and blend the 

impuhrn whirl* theg a/nveg, 

07‘J!. if ' hg arc the eyes provided with eyedids t 

Ihs'iiuMC lh«’ eyes require to Ik* defended fmm floating partit les in 
in the «ir, im<l to Iw kept mmnt and clean. The eye -lids form the 
shutter'* oi the eye. dcjlmdiiijr it when wakinj^, by elosin^ upon its 
s(»r(H<‘C wfu fo'Vfr d.mger is apprehoiKie<l, moistening* it.ssnrffue when 
it beismu*' dry, imd covering it »<yrurely during tbo hours of slw-p 

073, If hy are the eyed ids fringed with eyedashes f 

the eve-lashe.s assist to modify the light, and to prot<rt 
the eye, w it Imnt a<dualiy closing tho eye lids. When the rye lids 
are parlially eloHinl, as in very sonny or dusty weather, the 
eyedashctH rruss each idher, forming a kind of shady latth**«^'Work, 
from the inter'jpju ♦ .« ed which tho eye hMiks out with advaiitfitge, 
and lUH's sutlieieiitly tor the guubmee of the lwi>dy% 

07 i, IV hy are we able (o see at long or shwt dUf&mii t 

lleininne the rrgsialline Ims of the eye is a maxmlde body* and 
b pu.shtnl forwwrd, or drawn back by fiw wu?M';rdar Hhrea, msowrdiiig 
to the dbtantHM of the ohjeck tt|wjis whkdi mo look* j0|y tbcae Dtieam 
ik/on*^ ai\ju»led. 

075, Why da ire wink f 

Btvausc, hy the retwated action of winking* eye is kept 
maist and r/eaa, and the watery fluid aetsTeted by UtUe gktM!ii in 
tike eyedidi, and at the aidea of the eye* ts apread equally ovet the 
iurflic^* iiiitead of Mng tlbwod to aceniunlate. Bnt tho aeikcm of 





VIIB BTKT. 


vato um* iiM4»i mt tiii 

b«ui lo Um fnl. I li*f^ no nowl ol'3rwBu**‘~€«»ai)rni. *ru 


winkit^, or brigiitaniiig Uie evft, m m t}i«i it dc^ sot 

impede the 

970. Wkmm ar€ tk0 ^um^nn and ie« Mitsui* ;l# rj;# 
dertpedf 

From the blood, which tk^w* aludan^l.v ^ * the «ti4 y 
drcubted in tapiUarjr out u|ioij the 

membranous coali of the eye'i*iuis. 



Fia.ea.~ftKCTioM o» tut kt*. 


A and B. The »H§r04ic, rhurtM, and rwfima. lha thrm layvm c*r ooaU «Uk<'li 
tita wall* of U»» fkibr of tlwt *gr«, aod «»»dUm it* 

C C. TIht &ta. 

D. Thi» frtmt rttarntw of the ojis. filled with watery hemont. 

B. Th# pmptJ, titmiif h which iho myt of ihrhs pam to 

F. This crptfallima Ima. 

G 0. Tlw rtfrmwt kmaumr ««trkMw4 In orsSls *iirta,ad by ihr kaahiJ au^irraMS. 

H, An orfery which fonnhe* blued to the eryptiitlUntt /ciu. aid whk b paww* 
throwh the emitre of the m*rva. 

O.Thc ijywfftT aenw, showlnf the ahoath to whku tli« iM»rr« i« eitclcwd# 

977. Wkjf 4& itar$ f&rm in f Ae lyee f 
Beeanae, uiMler the mmUMma of the tniiid^ the drtuklloii of bhM4 
in the bmii, and in tie neuwit brnochee, beCKmMUi cvmiiderib^ 
quickened. Tb« tjm roceire a lergtKr emoont of bloody ifid tlie 
eecnifttofi of the hentjtmd j^tide belnif Ituntneed, the Attid 
avedloire» end tenm nne Icirmcd. The tm of tenre le probnldj fo 
iftfp ike eye# isool dmrief ike estUemewi qf Ik# kmie. Titejr m 
(ormesd abo dnrttif Init im (beqnentlyt 



ISO 


ruM wmr. 


If tlift irhr;k body ww «i cf ft, wha^ ■rero hairing * If tlie whole wear* haeiliai 
where were emeiUng r— Coei WT ffXAKft xit. 


0 

078, IFAy d 0 we feel ineanvenienced by sudden liyUf 

nc‘i;iiaJM3 m excenn of enters the eye before the tm has had 
time in adjust the pupil to the amount of Ugr^t to be remvod, 

970, Why if we look upon a very bright light, and then 
turn away, are we unable to nee ? 

Because the iri$ has so reduced the pupil while we were looking 
St the brij^ht lig^ht, that iunnediately upon turning to a darker object, 
the pupil is too small to admit sufficient rays to enable us to see. 



a A, Ctpilltiry vt^im dittrihutftd over thojW'J'ftmfift <wal» 

li. One of ilH' trunks of lJw» opilc surw. , 

C. A ntrr« oominunlcstajir wHh the pmeessim. 

T). *V naumlag ]wr»ilel with the aorto to the d/wirf prvesiam, 
tl. Side view of Ui« iris. 

m 

9S0. Why do we nee better effer a nhori time f 
ik«aiuse the iris hm rtdaxed and enlarged the pupil, therefom m 
remve more ray* of tight from the eompaiiitireiyf dark oll|ael» and 
are enabled to see it mofre dearly. 

081. Why do cat*, htin, owh, ^e,, nee m 0e dark f 
Beomso theif eymnm made highly aensitlim lo nmaU gmanitUm 
af MgU. ll k also bdkTed that Ihisre arc certain propertka of 
Sglit s^h allsci ibdr eywi, but do not adect oaia. I» oHier werda, 




mm mmAmm wnr. 
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** H« ih«i bikli cMrt to btfir. liet him 1* iitarw jo. 

that there are some reya whieh are hu!imoc.i Ct» ihent wkkh ar% 
not kininous to n% Heiico they fitia IMi in wliai we call iarlmxn. 

082 . W Ay the pupii of a eat t rye appoot jimrfp ehiod 

hp dop? 

IJecause the cait** eye k no *en»i?n * t<* %hf ihat the iri<» 

Hit pupil almost mlirdj^ to abut . at the , twei ful %hf. 


CHAFTEB XLIl. 

Osih IF^Ay do wo hear ? 

Ilivmise the tyn^anum *'f the a«r rttthti improttiomi fiom 
ioumh, aitd tranamite thewo tmvreiiehmH to the hritii m a aituilar 
manner tn that tn which the retina the eye tranamilD thy 
iinpreHrtivns made upon it by light, 

OSl. Whp k one part of the ear spread out tJttermUp / 
llie external ear is a natural ear trumpet, ami m nes t(» rnlK-ii 
(he vibrations of sound, and to conduct them tuwanis the intenrU 
car* 

Os.") ll hp is (he ear allovred (o project, whilst (he epr a 
tarr/ailif euchstd ? 

Ue<‘r*<i'e the ertemaJ ear, Iwlng formed of tougli cartilagtwouff 
Milwtunce, mid being very simpb in i*« orgauiwition, U but little 
lialde to injury. 

OSO. irAy do hairs grow acroex (he entrann uj I he ears * 
liucattM’ they fitreveiit the intrusioti <>.“ in-m^eto, ami <»f parlicUai of 
dt!#^l»y w luch otherwiae the facmlly of hearing would be im|iaired. 

Tl*»; iiitsw>cl isiilfd the i* ** tw* *f> mme4 from it» 

t<'n4r<4r3' %i> fwi ittMJ «!i« vmr, mo 4 f-mm j«in iMid msdwm l»y 

peti^irMiiag to ll»e twwir. Ar» rsitwig. t» m iw-rt- t<> fH 

the mt thm sttjr Mhet iam«^ whom feawt a 4» to iww-test# tb# wtoUw* <4 
domrn. m timiwl mietr tb** tmr, I‘ ««a m ftiillMW tban ihu 

«n met iUf amllbtwi f Wlill f t. )tt*t •• 
|jKMrUme«t af » Orwa o»w ekfnmXmmm *4 that 

tlWi ISicI 4*, |.hm tlw! wing rg thm* trawrl. ' * 

#»r In phnpik It li» to Urn winf «f thu •!«§ IwuM* ism 

Ula^timltonh ito UkuM rtmmkiMtm nt tl»« «n»« of th# tcMcl to ibc mw 
ut mm at,-! ham f iwo rfciw to llw mim ef mewaimg, «'|lii!li hmm 
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•* Doth not the otr try word* ! Mid tho mouth taste bis moat.**— J ob ru. 


0S7. Why is wax secreted at the entrance of the ear? 

Because, by the peculiar resinous property which it possesses, it 
improves the iound-condurcting power of the auditory canal throug^h 
which it prevails. 



Flg.W— TiiR »Tttcrn;uK or tuk BAH. 


k k, Q landi which tw'rrcir* wax in tiio waiU af the tube of tho aft.] 

B. The memuraoc of the or drum of the oar. formt4 ia the tlu; o 

of a funnH. 

C C. Bonos which act as a actrl of aimndhtf board to tlio ear giving iAfvm0.h to 
tho vibrutom, 

P. The liuftUrhiaM fnijw. which opem mto the noot of the mouth, an#Wfiidb 
iorreo to jpfoiit*rro au eqmlihtliMtb in U:e Otmaitx of the sir occupying thw Uibes 
of t he car. 

It and f. Tho labryntk of tito fwr. cottaitiliiMi of foidi of nHrnibranoiiiil talMV, 
aUad with fluid, which serves to uudnkito with the ribratknta of tbafgWiMMHMay 
and fchitr givas daaniaai and gmdsknn lo iha mounda. 

Tha emdUorjf mmnm ar« diniirihn'toMl In ilm tuhaa above deaoribad (lltaoialfta/s 
•ltd IlMi mekim M f), and tho itorvoa nicdvo tbdr ImfinMloiii ftwwflw nndu^ 
tatitm# of iba fluid* 

MS. do we mmef imes hear sinyin^ mine in ike mr f 

Bocausd th« mx is Ikhl# to tnfiamniathia ^cm Ttriotis mum, and 


Tli« KXASON WHY, 


m 


Apply tWiie heirt unto inatrudloii, ftn«l tliSuf tv •» to !l»« worrit ol 
ktioiirl«d|{u."~>Pti>t'iKP9 XX. n. 


when Ulc liood flow* nndxily throajrl» the ve«*cl* of flic ewr it 
proimeet a slight Mouud, 

989. Tf^/#y do people himmr deaff 

Boeaosc the ear may bo hi ; tie tvmpanum 

may be impaired, the flimd of tlie :*ur <li itxf Jii. or the nen'eo he 
pressed upon by s’vellhti*-*! hi L*e sunonurlinn' p;%rls. When, 
llterefore, the mtGhanhm ^ itennar i(* iuifwiireil, tluj of 
hearing become* weakened, or altogeth - 1 lc4 

090. W htf do permns accustomed to toad noises Jet! no 
inconrcfticnee from them f 

Ut'eauHc tho stnsificcofss of the nerves of Iho ear liectime* 
deAdene<l. They do not ctmvev io the brain *ne}i intense impulse* 
when th(‘y are fwineutl} aeteil upon by loml aoutids, 

091. irhpdo persons engaffed in hat tie often Jose their 
hearing f 

IWause tiie vibration* caused by Che *«mnd« of artillery are m 
violent that they overp<iwer the mechanism of the ear, and 
frequently rupture the mu net I ion of fhr fine nerrou* f laments 
with the texture# throu|;^li wiiieh they spread. 

Tto? vi#4e!.l oc«nni»iT«!)n» of ih** *ir |»ro!tlMf«tt hy roUeiiK.f tMnnmi, w IomA 
of ihuTuler. h*«e an ev«*r^«»¥iem>K r'fttM t uiK n rM*nn»usly rorn- 

stitiitrai, *j«i nixm ilie OT|tin nf Uearina. »hlel» i» loorv es|«ecl*iiy alTeri^-^. A» 
pcmiw h»fc »trurk bUn4 mtrnnei Haht, sr? othirm hjoe l»wm 
tiv intenw* «»<>»Tui* hi 16*7 • hutrhrr * *’** kiJiisI hy the noise «f lb» 

firing to M*lehnnl<* lt«# pm;Jam*te*» iikwcv'. Two tWKfr'# nf horse wfm 
dismounted. »ial dworU «p In a llm* o* fire snlSej*. At the fiftowwit of ItM* 
fln* |;i>lhvv • targe amJ ermragwiit mastiff, tjehwirtnif to a hul^her, nm tyhi* 
aulcrp before the fire. At the noise «>f th« Wr*i rnltey tite dflW siseUKd up. a»*d ran 
»i*lo iiiother rtmm, where tt hkt Ifsrlf t^ehind a test , on tfiw ftrtng of ftw sactwid 
rollfyr, tl ran sTwiiral tim*w hmit the mom, iremhliiMr rk>l<*»tly ; and wWa lha 
third volky wm iml U ran amuml onoe or twkse with gmat t h>lwi«w, iwd th«m 
dropsawd doanti dowl., with hioMOMf fkm'lng from ita mmitll ao4 nuMiw FetwwM 
who ar» painfully siheteS hj imnl notsca ahmiM ptu a Uttla w«o) in iMr aara 
whan tweh mimm mm oocutrriiigi tbry wUl itpsTetijr mm Itiiwwiilm fwwa 
tfi«npi 0 '*wiT iMmsiTfwiaaaa, and prolwbly fwwMUW# iha aMiaa <ff tuMKriaf Awa 
h'Juiy. 

992. If^hg do tee smsU / 

Bmmm miimte partkie* of maitir, difasdid In tlw air, oomt li 
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TH* SBJLSOlt WHT. 


** And tlM %mik God formed mati of the ^u»t of the ground, and tfroathod iuK) 
hi» noatrUji the brosth of life ; and man became a living soul/’— 0 £V£S 18 it. 


contaici with the filaments of olfactory nerves which a^’e spread 
out upon the walls of the nostrOs, and those nerves transmit 
imprefistons to the brain, constituting^ what we call the odovr of 
iuhttances. 



KJg. ea — fifowiwo t«i nisTKisimoir of ts* vsavoua riLAUsjrxs vrc>» 
ssssiriTi MsmsmAKSft. 

A. THe nifMtirr$ 1MTV#, dUtrihutod In minute brnnchm Ui»an the rmmbratis 
«f the noitrU. 

JB. Thu- Mb of tbs o?/hr#orjr nerve. 

C. The trma which the oHhctory nerve ortgiiistea. 

B E. thowti'ig Um OMUiimr In wtikh they sia {wwod 

llurouf li the boncM of the roof of the moutk 4 

003. Why do kmr§ grow amm the ptmnfst ^ ilto 

nootriU f 

BtKauae thdf form a d^fimn a^^nst the admissioti of dust and 
iiiiaela» whldi woold otherwise fro(|tientljr irritate the nervous 
stradnre of the nose. 

004* Why are tko nmdriU dirmiod dombmrdkt 

Bocatwe, aa odonsa and efllnvia moeomd, the noae hi directed 
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*(Siiillig| whleli It vmmmmvf be eikten without teitt ce* li them anjr iMfhiie 
' thfc whik of ait c|Gg r*— 4o» VI, 


towiKr4» them, atid thereby receives the Tf»a4ie4 iatimatioii of thoee 
bodie» floating b the air which may be pltioaurahte to the ae&ee, er 
oieaatve to the amell, afld bjitnoua to E&. 

995. Wh^ U the nme placed ceer ami ttcu'e the mouth f 

Beeauite, m om of the chief duti^'n ol, Uui^ i« tt> tjtrrrue a 

m<xichfulm$» oiref the i»«nty tlie nMiuncm we cut atiu drink, 
it in placed b that position which enahlea it to dbchaige that dot; 
with the greateet reedbesa. 


CHAPTER I. 

996. TF% ICC taste / 

liecauee the tongue is endowed with ^ustaforj^ nerves, having the 
ftmetion of taste ns their epetial stnee^ ju»t aa the opUc^ the 
auilii&fyt a;id the olfaetmy iien*e», Imvo their i|W}aJ dutie* in the 
cyert, ears, nnd nose. 

997. Jf^hp do some euUstancee tule meet, oihci’e soar, 
others salt, tj'c. f 

It is hcli<n'csl that tbii tmt/rc«stc»nj of taste ansc froio tlie various 
fbr-mt the atoms of matter isnemnied to the nerves of the iongtie, 

998. hFhp do we tmie etdmtmces most satisfactorily after 
they haoe temaimed a little while iti the mouth / 

Becanse the iwrvea of taste arc m<wt alnmdantly distnhnted t/i 
the under tiirliice <il the tongtie ; and when idiid siiUl'aw:^** have 
hem 'k the month a Uttb while, they impregnate the saliva of the 
TOOOth w'ith their fiarth-kw amd (vme is ^tfetaet is a Jtsid sohtim 
with the yastatorjf errres. 

999. IFhy if wt put a nub cf svyar to the Up of the ionyue 
hm it fto taste f 

fkmme the gustatory uarret urn not dUtnlMed to that jNsr# sf 
the tom f me* 
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** Wins its nioelcer* tirong driuU l« ragit^;; »nd whosoever is deceived IlMvehf 

U not winc/'—PEOTSRBt XX. 


1000. Why, when we draw (he tongue in, do we reeognuo 
(he eweetneu of the sugar ? 

Jlccanse the dinsnlvetl particles of sugar are brought in eoniad 
with the nerves of tiwtc. 

1001. Tltrough what nerves are we made sensible of the 
contact of sugar with the tip of the tongue T 

Tlirough the nerves cX feeling, which are abundantly distributed 
to t)»c tongue to guide ii in its oontroul over the mastication of 
food. 

1002. Why do conniseurs of wine^ close their mouths and 
distend their chins for a few seconds, when tasting wines? 

Ilccause they Iherehy bring the wine in contact with the under 
surfiM'c of the tongue, in which the gustatory nerves chiejty reside. 

1(K)3. Why do (hey also pass the fames of the wines through 
their nostrils f 

IkiCMiw. favour, in its fullest sense, comprehends not only the 
taste, but the odour of a substance ; and, therefore, persons of 
«xjHU*ie«re attend to Indh requisites. 

Till’ various (Hculitions of taste are defined to be : — 

1. Where sen.sations of touch are alone produced, as by glass, ice, 

] lobbies, Soc. 

2. Wiore, in Jiddition to l)cing felt upon the tongue, the 
the substance excites sensation in the olfactory nerves, as by lead, 
tin, copiver, Ac. 

2. Whore, besides Wing felt, there arc peculiar sensathma of 
(aite, cxproiwsive of the pnqierties (if bodie#, as salt, sugar, tartaric 
acid, Ac. ^ 

4. Where, betides Wing felt and tasted^ there is an oiomr 
clianicteristic of the suWtaiiee, and essential to the full dev<do|ie* 
tuenl of it« flavviurs, as in eh^vei, kmon'poel, tarnway-seoS^ and 
aroraaltc substances generally. 

1001. Why do we feel? 

Because there are tUstributed to rartotis part* of the body Hue 
nervous filament*, whkh have for their speciid duty the lrans« 
miiidoii to the hfain of impresstons made upon them hy mmtad 
with tubitaacee. 
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* Tho frork» of the Lonl aro froai. aoughi out of aU t> oui that bato ploaattft 
tberOii cxi. 


1005. In ichaf parf$ of the holif fhm tne sense of touch 
more especially resithf 

In the point® of the finger® in the ton<aruf . By luytnff i 
piece of paper upon a tiiUk.% and ujwn the paper a piece of cloth, on 
fbepioctM>f cloth » bit of mlh, and ot- the hi* ol arlk a piiice of 
leather, 8o that the of each tvoidd \y: c t ».j« 1 to the extent of 
ludr'andoch, H would p<wsi* k* hr t!<e u^ich !<» MI when the 
fmg^er pas«ied 8ucec®»t^x*ly over the lee:her, silk, i luUi. or piipt'-r, um 
arrived on the tabic. 

l1io«e impressions of touch mm»f have been con onmi^nliHl, with 
their extremely nice distinct ions, to the smsitivt? uerees that lie 
nndernealU thes skiti, arni inui^t have lM*fn transrnittHi a!) the wty 
IhroojK^h the arm to the hniin. ullhou^h the t*«urh it>*elfw»s so 
lij;ht as scarcely to W appm’ioUlc wiih repird U* the for<*e np[>Ued. 

\ hair lying* on the ionifue w'ill Ihi* planilv jHTCeptihie to * jji foueh 
t»f the tongue; niui the snrlh(*coi a hn,!.en tuoil) anil often tunn*# 
(he tongue grt^at annoyanre, hy the acute [Hnuplinii it imparts 
<.f the itmghncHS id' its surfaiv. 

The toes are also highly .nuHittve, though <fu*ir |v^»tter«< of touch 
arc Mdom fnlly develofs-d. Ter^on* >» ho hm c \mt their ann«. how- 
ever, have brought their het to In* ahuo-t a- .M*n‘iti\eas fingiTS. 
Illind iHTsoii*^ iucri'stse, by corMtunt eucri i'**'. their power'* of touch 
to such i‘ degree that they are able to read Irivl*. hv j»as*iir!g tlinr 
fjngy,*rs over endMeiml printing; iind ihcv ha'“ Iwen hnowu to 
disunguish rvMrr# by ditreiencvs in thiir grain, 'pule uua| pioi iuhiv 
Dy trtlier |>erw>ns. 

IfXjNl. isfreUnp itnpairrti tt hm the fitr roJJ / 

Hgcense. as'lhc'bWKrUows 4oivf. to the m rveK thei ^rv hm 
nrfmblcof that |w*m*|>t ion of tom }? Hhieh uti IW 

skill eimtnwds upon the tibunents, and *mpn,r» rowfuef 

bciwrttm (hem and the bsSk*s whh h iiir> touch, 

1007. Why do the fimiers prUk and stmy when they aymn 

hemme tcarm t . . t . i t • 

Ilceimae, m tlit wamlli eipamb tlwr catw'lc, and the hh*««J brgwis 
to How more fwelr thwigh llie v«*#cla, (h eemr* ant maJi 
cooWf of fl# and nmUniK to W •« 

HMtil the circiOoikok w wiuolly rtstored W ull the p«ta. 
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TUI imiS05 WHY. 


- la tin mvtit of thy fhce ihilt thou tiU thou mtwm to |li« ground 

ita out of It thou mwt taken t fOr doiit thou art, and unto dust 
' sUstt thou return.”— 0»ff MIS lii. 


1CK)8. Whi/ do persont whose legs and tsrms have been 
amputated fancg theg feel the toes or fingers of the amputated 
limb f 

Bocaune the nervotia trunk which formerly conveyed impresaiona 
fW>m those extremities remains in the part of the limb attached to 
the body. The mind haji been accustomed to refer the impulses 
recticed through that neroous trunk to the extremity where ike 
sensations arose. And now that the nerve ha* been cut, the 
painful sensation caused thereby is referred to the extremity which 
the nerve supplied, and the sutferers for a time appear to continue 
to /eel the part which iheg have lost. 


CHAPTEE LL 

1009. Why do icr perspire. ? 

Because the skin is filltHl with verj* minute pores, which act os 
outlets for a portion of the water of the blood, that serves to 
moisten and cool the surface of the IkkIv, and to dury away some 
of the matter »o longer needed in the system. 

1010. Jfow is the perspiration formed t 

By very small glands, wliich lie ef«l>edded in the skills It is 
sstimatefl that there are about 2,700,000 perspiratory irktids 
distributed over the surface of the Issly, and tlmt these giand* find 
outlets for their secretioii through no less than seren rniUiam q/ 
ports, * 

1011. What is insemibh perspiration f 

Iniensihle persfnmtbn Ss tliat trammisshn if watery pmikim 
through the skin whteh Is eonstimily guing on, but wl^ fl|bH 
place no gently that it casmot be perceived. It ts, bo«fr«r» very 
{mportant in its results, mho less thanyboai tssmty to Mrty- 
I Wit mntm f water may pms impemwpHbly tkrouyk the skim im 
immiffimr komrs^ 

1012. Wkai tt 
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want a laesmev uiiixi hlta.* Go u^it v«ili in im4tku mmt 

* 'imm, uid thy Omh shall «wtta agtiiu io thett^ atid thou shalt 
teohMii.**— 11 JiiMm T. 


Senftibie pm|unitioii Is tlia^ inoiattmri^ wLiclt eaadcM ti|fOii tlio 
Akin im dr<^t large emmgA U be pt^eepdble, %*hm the k>d> w 
heated by exercise nr other means* 

lOl^i. Whg do€M a miden ^^kmge from hmi h) mtd bring 
Qn iUnest f 

liecauKC of add arret ** tke aHio^ t.f(jbe t/ ike 

and suddenly throwi upon the I ttmta* orpuiM iUe etcnUtj 
labour which the skin should have aujs.fy»ined. ^ 

1014. Wkg doee a dill upon ike ekLi frequenilg produce 
inflammation of the lunge f 

Hec(iUi«e the lung* and Ihe ahin together dii*chargt' the ihief pro- 
portion of the watery fluid of the l>ody. irkrn fke dine artioM 
ie ckeekeif the lunge haee (a throw off a much greater amount ig 
Jtuid. The lungit, therefore, lxf<'4»me over worked^ and bdUu;* 
inatory {udion sets iu. 

1015. does cleanUnree promote health / 

Because every atom of dirt which lo<lgeit ufwn the surface of the 
body •erve* to dog and check the working of lho«c minute poret^ by 
which much of the fluid of the Udy is rharigr<l and purifltsl. 

In the internal part* of the «y»teni, the Crtnit*»r li«* hhmIc ample 
provisiim for cWnlineo*. Kvery organ is so eonstitutyHl that it 
t leansai and Iwlmcate* itadf. Kvery suriiMm of the inm r h<*dy w 
{Merlecily dean, and as aoB a# »ilk 

Mature leave* to man the care of tb4)m? surface* whkdi are under 
hi* irmnediiite oboervatkm and omimul { and lie who. fmm klimme, 
or i|piiflWefioe to nature'* law*, t« guilty ol fiemmal rwgh^t, 
opp&eee the enidmi imientk’Me of the Creator, and iim«t mmm or 
taker pay the pexialty of dsoobedknee. 

1010, Wkg doer exerriee promote health f 

BcOMUie it aemefe all the Jundiums upon which tifi Jtpend. It 
ffuidcftti the drcuhitkiw. and Iherd^ nmtruhm mmj fiart of tb# body, 
etUNfng tb« bonea to becotne Arm, and the mundisilo btcoinf fall a^ 
boaltby. It pfofiiutea breolliing, by wbtth oxygen i* taken klo Om 
vyalini, and eaibon thrown ofl, and thereby it prahwm a big bar 
dagmanf orgm^ Hfl» and utrefigth than would diherwins exisl. li 



m 


THE |iKA?W» WHY. 


** l/m not imi iliou coius to povotly : open thine ejret, and thou ibalt bt 
Mtisfiod with bread."— Fsor. zx. 


proraot«8 perspiration, by which, through the millions of pores 
of the skin, much of the fluid of the body is changed and purified. 
And it induces that genial and diffused warmth, which is one of the 
chief conditions of a liigb degrree of vitality. 

1017. FFAy do we feel fatigue ? 

licc^ause those organs which stimulate the mechanism of the 
body to act, themselves requite rest and repair. When the brain 
and nen*cs arrive at that state, they make their condition known to 
the system generally, by indications which we denominate fatigue. 

1018. Whg, after rest, do we return invigorated to our 
labours ? 

IkK^ause the nen^ous system has aci^nmulated, during the hours 
of rest, a fresh amount of that vital force which we call the nervous 
fluid, and by whicli the vurious organs of the body are excited to 
IHJi’form the duties assigned to tlicm. 

1019. What is sleep? 

Sleep is undcratmid to Ikj that state of the body in which the 
relation qfthe brain to some parts of the Mg is temporarilg 

s.tfpcnded. 

There are some parts of the Isxly that never sleep : such are the 
heart, the lungs, the organs ttf circulation, and thoee parts of the 
nervous system that dim‘l their ojx»nititms, 

Ihii when slwp overtakes the system, it seems as if the relatims 
of those tl»rts under the wntroul of the will were temporarily 
Misj>rnd«?«l ; a» if, for ins’ once. nm es which move the arms, 
the legs, the eyes, the tuiigu«\ Ac., were all at once nnfastj^ped, 
jiTst as the strings of an instrument are relaxed by the tuniuag of 
a hfv, or the ihrow’ing down of a bridge over which th^ were 
stretched. 

Wlial t* mrsnt by it»o temporary «ti»pcmlon of llie rdatlen of ttio bndtt to 
»fnn« parts of rtm tsxly, way be thus captained. NcSke a maa wIm^ Iw ntu 
Uoalnii In a ettatr : al ami his ImmmI Is bchl itfi. Ih« brain eoatroUine I|n» oiosctcs 
of ttw iiock, an4 bcepina the hca4 erort. But dmwsitMws comes on, tlw brain 
iMVins to wHItdrsw its inftufmeiR, at^ (bo niiurka of the n«e1i bot'orniug as 
It w«T« ** unnAnum.** the boat! 4fops dkmn up^ the I w t ao t. Bui tho sleep Is 
unaouwl, aiul iliatitrlwid by nwrimrindlni* noiina The brain fai HMMafbva ft*. 
fHmtli aacM ralitm i t inJhiiiiiiicn to tha flUKiKiftaa, ami 4nm up tba Iwad af 
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"Tet.* little e little il umber, a Eltt)« iThldiatKer rhe bUHl» t» ulcefi; Se 
sh^U thj poverty com<ji as ot.e tlmt trAvelloth ; uni tHy WAiit ws 
armed man.’*'-pBOirKBJMi xx\. 


tbe sleeiier. He i^ves a suddett ttArt, every {i t£|dite<red in an instant, 

up goes the bead, the eyes open, the ;»» natil a idling of 
composure returns; tiro sleep agUi’ dcenwis, i^rv&m ctmmtvdm it «*?4ta 
withdrawn, and thun down di*o)w the m 

1020. Wh^ do we drem t 

Breams apptur to arire /row f/## of thr hratn 

during thosa kmrs tehru its c. ftaetr/ruv W//< the other pqrfa qf 
the 'ir*hO orgamim m tu^pemh d. F ir liihlanr e : a man dream»» 
that he is purstted by a Ihrious arv mil 'inti the 
throtij^'h all tbe excityrnont of flvinir rknjrer; but tbe 

connection between the movinj? power, ami t'u’ infw hinerv of mot. »u 
heinit; suspended, no motion tykes phu*e Tlie rkanie impicjuiiops 
upon the bruin, when the nerves were ' strun^r * to the monies, 
wonld liave caused a rapid lli^'ht, ami a vigMrons onori to est'ajH) 
from the apprehended da/j^er. 

102L Jf^hg do dupp<*rs^ when indigeetdde iuhetancee are 
eaten, produce dreaming f 

Prolmbly b(v.*»u»e, as the diift^rtlve oTj^ns are oppriwt'^l, and 
thoae parts of the nervruis isysteiij whieh stijonlate the or^ns oi 
di|restion arccjrcifei/ Ay tstTtxirr action, tlKwe portions of tbe bnun 
which are not immediately cmpbwrHl by the digt'stixe pnw t^ss are 
disturk;d by that ryw/^ i/Ay whirh is oWervetl to prc'wii betaeeu 
the relative jiartf* and functions of the liody. 

1022. Whg do tec gmen f 

IJtecause, as we become wtrarv', the nervous impulses whirh dinxt 
tbe rtspiraior)' movmnmU are cnfttcbled. It Ima Ihmo said that 
tlwMIt morement* are involuntary, and that the parts rfi|f''vgrd in 
producing them are not subject to fatigue, llwt the ojicmtkm af 
breathbgis, tomme extent, f*oiuntarg, though when we ewase to 
direct it volimtarily, it <• i*tv<4owtarily ctmtimiwpd by orgmns whkh 
know no (atlgite. 

Whan, thtrafore, m <W! weary- atill contimiliiig tm bftathing 
hs mir alRirta to mot» or to speak- there freijiwiitiy arrivta a period 
when, for a few awsoods, the le^mtUiry procaii k anspended. It 
Mcnta to be the point at whkh the voluntary nfffft of nwpinikw 
ttt ahool to deliver their oIBce over to tW involtntlaiy ocn'iai * hut 





tBM S&kSOV WET. 


• And U hIimII be, wliwn tlwy nty unto tllee. Wherefore ^iehewt tbou? tlmt iktm 
»ludl For the iidifiKs. ticwaiUMs it> comcth; aud every heart 

mo'i, uttii ftli hati^ Khali be feeble/'— E zekikl xxi. 


I>ie pause in the roMpiration lias caused a momentary deficiency of 
breath, and the Luvohmtarj' nerves of respiration, coming- suddenly 
to the aid of the lungs, cause a spasinodic action of the ports 
involved, and a i/ctwn, attended hr mlcep iitspiration to compensate 
for the cessation ofhrcaihing,sxe the result. 

W It ij do ivc covgh ? 

IkseauMe the respiratory organs are excited by the nri»sence of 
some body foreign or unnatural to them. A cough is an effort ou 
the ]:>Mrt of the air tul>cs to free Iheinaclves frbta some source of 
irritation. And so in)i>ortant are the oi^ans of breathing to the 
welfare of tlie body, that the inuscd€?8 of the chest, back, and 
ai>doinen, unite in the endeavour to get rid of the exciting 
substance. 


1024. If' fig do tve sneeze t 

Ik'CiuHC particles of matter enter the nostrils and excite the 
lU’^ves of feeling and of siuoll. In snee/ang, as in coughing, the 
effort is to fjve the parts affected from the intrusion of some matters 
of an objectionable nature. And tii this case, its in the former one, 
there is a very general syiupatliy of other organs with llie part 
afTccted, and au energetic effort to get rid of the evil. 

1025. }Vhg do tve sigh T 

The action of juighing arises from very similar causes to those of 
yawning. Uut i»i slgldng, the nerv<m* depression is eaiuied by 
grief ; while in yawning, it is the re.sttU In sighing, thae 

ettect is generally causctl by an oxplriMtion-in yawnijig by lui 
inspiration. The yniitd, wearidl and weakened by a^ywwr, 
omits for a few it*eond« to cotstiuuc the rcapiiuiory iirocesij ami 
then suihienly there tswea an invdltintary expiration of tlie breath, 
causing a faint inmud as it paatea the organs of the vok©* 

102G. W hg do we hugh T 

ifAughhig if eaufcd by Uie very i^posite rnffooma Uiil produce 
•%Uing. The nervotax system is highly excited by exUsmid 
fftUM. Tlie iiiiiinmicidi is so inPciise, aud the mtnd so ffsed upon it, 
that the rcspiruliiry proetMW k iircgukr, mmI uiicoiitroiM Persooi 
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* Si«rf»t f® bj tUe Umfoct wordb «w[jf t« 1 ms uw'%n*l«K»^» bow idmU U h§ 
itriDO u wh»l k tot 3 % alwll »pmk inW lh<s ur. 


« 

to a fit of langhtor j;ener»lly tbmr hi&aUi outU ilw*j 
am lictld it no longer, and tlier audderJv tWre k a <|aick esyiirvtit^u 
cauaing ^^‘centrie sounds, i!he mind being tw* iiitaitlv dstfil T^pouthe 
catiM of exdtenieai, irtMee tv moJerau i^V migfah, vr ir^Hfvui 
ike hrenihnff. 

1027. M* I >j th trt hkeow^h ' 

Hioceugb by i* ^p^iaiootbc fivltclio;* <# the diftjdimgi!** 

a tbin luiisenliM* xneiabmno oiiich tii'.fdes tbe c\uMi fhm the 
abdomen. It geimtilly ariac^ from ymi titby wilh ,iie ftamacb ; 
and it is tiighly iimbabte Oiai: the viusiCHiIar twitebe^ and jerka Bre 
so imuiy efforts on the part of the diaphragni to as^'-sf the $t0mt»tk 
to^ei rid of tome undiffrskf^^ taatUr, 

.102s. ir^/y da ICC snore/ 

Snoring is raimsi by ;iir sweeping through the pajuiftge* that Vad 
from the mouth through tl»e .ami w huh, In our wiling 

moments, are eajmble of eoHain mu*M'ular mofiitirjitions to adn]>t 
them to onr brerathing. Hut as in sleeping the nervtmw roulrouJ 
o^i'V tlumi k witlulrawn, they ure left to the actieui of (he iiir w hieh, 
in swwping by them, stf* them in rlbraium. 

We hftv<. etf (lea V<y Ihermut'nnu’nl nf ihv tin! Uy 

r< f^'n'uce ti' ««ii,te of tlie f^milur j/liemejuMia *..f n^urr, te Imi'mrt Ki* et'tf 
rt-aOeT a cS^-ar esirii-’nitoo of thc**»‘ iaMf* whu'h our Wes «ie#i 

alfinl of 1 he iirjii {*/,.* er ef thai <U»tl U't wfeom »« 

are for the life tbal wt» rnjov. fttnl ihi- li'je'eMil «ii4 e«l»Or»»w* 

nhJrh. to Ihr rin'hltj; ‘fonirtfiwItHi from!, muliir il>e <'«trih * viwt wt 

W# wUJ wor. Mvm »i* usww* <m to U»e of our 

work, r^’vh'w (.’f the aitvre mijrvtljud fnwrt* that Havti W-ru i'Oi*»»jiu»sU'a.e*Nit, 
»«<i dey-4e a few l*i lue^btaiWn* tU** f.tnaaile’m of Umi; hMUi*i» IxmIj? • - 

ihtsU wmuterful terntdi? of whuib (fflaw’h kh u« k » mionsi, 

late deurrtlwl mim'* (iwifsitiiKillori, WhrO O fh«l «»r«p*tit*Mlk4» ihtf It o 
iff mifkr t'Umtnf* Mp^'m w'A.cA m/tm ri'. if/x THi* lur.jira Uia! ^ uwc of Ike 

alf; ihe tyv nmke» usr- <*f Umj Ikbl. the »!«4 Use 

iKiSikr MiW' ctf wndier ; erer* tiodr «v«» H«it , Med twrt* fltf it** »/»' 

lens *l«niiwKl TV h*i'^d 'fWk ** eon«ta*i»ttjf so iJse TV if«w*h s* 

iIk r^'<iiet4.au1e of V'hJ. wlurh tV kwty I* u> V fwl; tV *ktni.w-‘h 4» tV 
Wlrlon't in whk’b fmd h pnnfwmxt for IV niair *f the j «.ml IV hh<«4*e*wW'U 
•m IVftWMfct* lUmu^-fc whKU IV PMJ*i k mvi lo Ue-M# of ihj k«ly 

lliat ikrt to wwsd «»! it Wftwi m tpmk of me’t “ oriewi#*' oir *“ membar*,** w» 
of thw p«n» of i V Hiring wawliinery by wiiieh tl'rt flenMwl# tiff ImwI wp^ 
or sjsftphiytd. fw mmi\ Xmve&L And tfel» vt«w «jf t V bwtjrtuf la I»to4 

th»t lie* KKi>' Is helil to^wther m IV lewiphe of a UirjT«|» U mtm 

Mt mos > «i«w «ik a Wfitor md dmim pmmpiim tuf Urn imtumm 



tSSi rat EXASOir war. 

**3Cofc unto tit, O I-ioril, not unto iit, l^t unto tliy name give glory, for lEy 
mercy, and for thy irutb't take.** ^PtaLM CXT, 


between the body and the toul than that which we might othervriae entertain. 
The Wly l» a ntachiuo, working for the tplrit, which is its owner. While the 
machine works, the spirit directs and lufluences Us actions. But when the 
machine #tojw», the spirit resign* its tx>wer over aruined temple, quits it, and 
flies to a region where, as a spirit, it lieeomes subject to a new order of existence 
oonsisteiit with its severance firotn earthly things and laws, artd there it enters 
ujKm its eternal destiny, ac-cording to the jitdgments and appointments of God. 
1 1 1« iu> lotiger deptnideut u{K>n a relation bciwoeu spiritual and material laws. 

SupftoMf that the air which matt breathes, instead of returning from his lungs 
clear and lmi»erceptible to sight, were iingtud with colour; we should w'e, 
that every time a man broatbe<l. the air would rtisli in a stream into his mouth, 
and then return again; arttl the air which nitunied would, being warm, bo 
lighter than the outer sir, atul would rise upward over the man's head, wbc c, 
cooling and iningting with litc outer air, it would descend again. We do. in 
fact, see thin acti'in evlden<*4>d . when in winter time the cold ewdetwes the vajwur 
of the breath, wc s(s» the lltticcUmd constantly rising b«*fore the bn*athcr‘s face, 
and nistM'rsing In thesurroundnnr air. 

I* It not a wonderful thing that that clear and clastic mihstaru'e, which you 
cannot fwl, though it touches erory |»art of your bwly, a*id which youcaonol 
see, Is oomlKWMHi of two distinct Iwidir**, having very dlfhyrenl pro|)eTtji« ; and 
that tlM) two bodiiTS ooii easily Iw lu^imrated from eac'hotlior? 

Air is of the first Irojiortanoe to hfn. Hence it is pfrividM for us ever), 
where. Wo require air luery seeotul. water every few hours, and AwhI at inter* 
vais consideraldy aisurt. Air is then fore pro» ubal far us every where, Wliether 
we stand or *lt ; whether we dwell m a valley or upon a mountain . whether we 
go into the i^llar under our huuM‘. or into tlie garret at the lop of it air iithero 
provided for iw. God. who made it a law Hmt man slmuld brr'athc to SIve. olm 
sent hlmsir nhiindantiy, that he uiight comply with t lust law. Arid ah that t* 
required from man in this ri»iWH;t is, that he will wot shut out Gotl’s i>ottnty, but 
receive it freely. 

As we have employed th« idea that if the air were coloured we should liave 
the cqiportttiiity of marking the prooews of brwathiug, lot iisenlanp' iriou this, 
and snppoMc itvat every time the air were relumed from f ht lungs it bectiiue of a 
darker coitwir, the daftness drnotl*m it4rrr«idng iiufiurity. If wc placid a utan 
in a room fiiU of pure air. we should om the air anteg Ub lungs, and sent back 
slightly tingl’d , but this would ditpenw itaelf with the other air of the room 
and soarci'ly Iw ineitsipllblo. As iite man tMoniititied to broathc, Ikiwcvi*. iiaeh 
uioRsure of air returning fKnu th« Ituip; wouM sorre to isdluto that iMitiig 
at the itsmi. uitiUat last the wiiots rnom* wemM beconia cloudy and dlMokmrtMl, 
uid we slendd eon hticH a changa as oce^ars when water it tumeil from a pure smuI 
• tear stai n into a muddy conduknu I he air <kw» tt«ici»n»e fioUutssl with aadi 
roniiirathm. and a^tltough it is cidmirNnMi, it la as Impure as If with evwry brMiUi 
tivim eir from the iunma it boimm; of a dirk cohmr in proporiim to lit 
inurttrity, 

Tims w« nm how Imporiaitt It la thal wa alroiild prorhle oorMlwn with imta 
mr atul inai. in Mnklag warmth and oosalbri in our hottsoa, «« aluMtld prosjMa 
an Mlcqtiuite awttplty of firwh atiiko^har»~-hacaiiia It ia mon vital W Ulh t!^ 
tsthMT water or food . 

aariaod, ro ronstaiit Is ow roqidiirsMtiit air, that if ttthui to yhteA iljlr 



tn mwAwtm wmr. 


m 


) •Tins## l« • militriil Vwly, !i»i4 lltcro bt « iftWHi*! I»*4jr **"*■! C!V>it srruuifi ic^* 

|»<^r|>0'>)w# *-/ fust i*«ijMi #'# ifi tjb 

urifvrn w* nfWMJS, if (**», «:{,/ (j-n-r fiw w f»f»iifl(l ‘dk» 

"■ r,U0. For Uu* iik^t *<■»» tiHr tsi-t, ntwi n»*« ut 

«<npo Uk* i*lf. Ajir«l thus wnvr ■i%f mvi mi'Mi.i' irtrJanKsm, 

tu» »h’}!»f off th<' mpl0 au»* W. *r«t '<i tt:, mi pn'ni hf 

jfifjImlSnf » !rn«'*^nrnw of :v;rHf % ttijv.',. h>cM% 

«n *. itr» i\iP '.MiHOi t»f tilK 

VV(K-tn iU« n>vKj!*» ^rf '.Mr h jir* f ' 'vu«?» sii i< w%t* wi' U 

«Ui«'h »«<* * q'M -.f'i' ifct km *k‘#fw ur. If h4<*ii'« u-.* nr^Jfkisi 

tEw^v’AU’Ki V/y whk'k U tnmffkt to '^>.4r iw»'. m, Um ofik 

e\M'oj»a*t,r» lh',*.«i? «» t ’•*** »- pttm}» Ist tke !cc«>^>4»q> -. .s-r m Uj<* of'tH*m 

» «ofxI ttuitHi ifctjw»^i)ft|i: itt U’.y vf t.or ft>mUn«r » nw^ittpl* 

»o tluT ihgikmmMtKi a. *'*uvuii-' ,.r- wnh .. dJiiiUW 

fnmj I'w rl*>n4*, if wo wrro to tiriult a ,sf ira4,4«r s-rnw ^ ^ny, thi»i 

wroaid Of fhfr iJi thij p-ur},' in'-* nf iifq. »• fn* gu$ rv’^tcimit ihf aklK.Wnsrt J.i»rr 

of w«.t»T- M».}» i». UvjnttfvT* . tq th«' '♦tr-iiitjo i,>r hi« Urtnii, »<« J 

iK lo raisKf it to liw* Ifcjw ».t Jh>nw' iu.*u»*?!JU wU- t, V*v‘ uaro It, 

Aitiwiijg'h, iti broalhiiiiK, ruam arp n *(:<'« t,h*» .orw/r-'* or iHo atr from 11*!% 
tlW'fK '.ff, he diMsti not ii«’‘Hr»ti'. till? of th* waior from liie 

Woier, i*i fao't. uu4on|f tio oluMijro in tko iHAiv. that »( ftiimiiL>ur«t 

with ' 1 ( 1 '' aulialaiiwt!'',* of th’’ iKi^ly, Ani iU usi-a aro. to tnriaten, to wjol, to 
ricsiktiac' . ami aia’> to w>uH4i thn i«irt« wth winch tt c\onm in oone/t, lint it 
afford » un nanriahmcnl of itwclf, it mUos nitii the bioiCKt. of wiiirii ii ft>nn« • 
matofiai tart.junl i» the nn^nuiiof o*'*nvi*yi(i^ fA^ rtotfruhm-^nt >>/ fW WtwMf <'i 
over>' iwrt of th*' Aft<ir It Sta* fUj* 4 lin» ofJlw, »ik 1 taken iip 

that n'<t.iuir»'d to im remonnl. it b laai out i*f ihe *>«!», -m jw»in, wilhowi 
ttJtacrfoing ««)■ ciiomieWkl clnumtc. 

Man'* i»»>*l>' i't to hl« Soul, itt many wkai a )i.>«ii»v i« t\» lU <Xv’ti|*int, 

Hut how auporK’-r 1* ilnMiweinoi? which to tinut win* h nun hue 

hniJt itoaitT. Otiqin oitl of youritelf, ao-t tn imaitinat^i'rt r*'j>liw' vhf alj*jtra#?t»<ni 
oftho H-ouJ (ru!u i it© . Uikko »;» »?{T.>rt of U*s>ii>}kt, atoi 4-* not finUnpuaJh 
that i-ifort, until }ou fMwvry that yr-u v«f pnir )muIo 4 on i, ctuir Iwhir* 

you. Ami twn* i»ro«ix''<-4 to aak yoiiriKflf cwrtiMJ* <|mwtt<Mu r«*iw«f‘' uU >>>ar tKwtjiy 
tenwinul -muntuom w^tMrh. t*«r'n'iMM>osr. hare m-nr 4<x*urrwl to ynw iKffomj b«tt 
whitfh ’Kfill imprewa the more fo/iclhljF o^rm y •-«», iw i.rujn/njutt a* you 

rwiiiatt fuf a monswii Ujo Um of >ottr Skwl rt»ajniin«it th« wHkh il 
iiitiaJ:?{||. Tlim* rSi* k€^f'!K<H jroo a fon» nf erx^ubib' pmpnrtinnu. with *wf«i^ne« 
to til# ii,w4e of lifo tt kM ift mmt* of the for which il ti** 

to oum,. an4 wy«sii il hAf to mminr tbo slirK-clkm that ifruk H.« 

owttiw »«u uualw* 4 

Orot iiw hr«3iw» ihal tmrk Ujmi IiiMJrctuaJ fnmt tf li^wl Jisu tmv&, tlww* 
full liirf? AKanirw iiK*u of yO'Oih, or Uie ir »7 h*;r of rt^ilrrahb IMi 
of itw 9 «» twHn i* ojiritfiialjr stripibhiiMt. If ym taAe a twauch of a t#w» 
cul It lonsw*. you will fiu4 carlotui markiriipi rtk^oaod hy twiMlf *4 «aHv,ma 
«tiWtttK% M<Mwmr>' to ti..f mJ0hmm of the iiiwnl. iu lh« (mliw rili h* 
h*uaS''‘'*itMite a hoikm tutM. or a »|paior ^cottnwtl hjr a w4fl lola^ai^ 

),4tli Karh hair oif i«mr h<wl it at cwricvwtljr f'jtrtrM) ai tha tw«iMil> of a 
irww, ami to a mMJ*n 0 r not 4iii'inillar, thotuth iu |«iiirta art' m fUtowta 
lhal III# wiaUtotS cyt cauiiwri iliaim ihmji, I very fwir 'toit a ruol, Inil «« • 
%tm hm, thrmifh ttoa rMi It iwrr^tra It* mmrhtoAKMiii. A* th# vMavb 
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THI l»4iOJI WHY. 


TJb* r«fy Hiiiri of y<wtr ImmmI art lUl imrafcKBWjd.**— xi. 

whUii fony! »’ jAatii an tlw»y» fJTOjwriionatf! to the »lie of tlie pUiii him 
fltt» mmi i«*f thisM* whkh form the iwti of tho heir, h|ing In t)ro|M)rU<H) 

Ui I'm aim of the heir, i*hkh i* in kt«olf m eixuUl thtl the eye aumot AW 
\i% <ktnitlure! The twi4r ia, m t%ri, «« enltRAl pUint, growing wjwm the 
iexJf iu ttitrh ti*e mtm menncr that plenlt grow ttiWi the eurfaee of the 
Hurlh. lint how tkm thl* tiftif gr*>w ?• Not nione by llie wklition of mattiar 
at ill* rmU. pnahin* up «n«i roUwgetin* ite etem; mmriahnient peiiBi 
nji thfOiisrh i'i wtv>te lenrih, euil b lii' ptwitixi upon it« end, jiinil a# 4h« 
of » trw b 4e|M>"»lted Mr*oo ’t» catmiiie bfMiichiui. If, eflwf 
havurR pm f half rut. you wtr*: to rxaniim it« ende by the mhrroieope!, you 
w.'iutd th** t»bruj<t I’r’nxo.nn'a.m kft V>y the •eieiiariv But allow t’he heir 

t»> irul then e*,AooH« it, ynn wsU ih^enver thet it irrtJwsii frcum j*.» |K>int 
whiuli in rum perl on tu fr/rou-r airjie-, b perfect Inui fiiW' The 
why Ih * h* »rU i* *0 hf»r4 b. ttmt the emU of the Intir ere eonthillJ&Bjr heinf 
fthertd The hair ot the i>eard. if eJh*wifwi to gK»w, would beooiiio etftwwt e» 
dofl «» th# hair t>f the htiid, 

Uut y*'h,Tr h nouj'ii head thu* I'orm^d with hair? For prtwteijr tlie •nine reeson 
ttiat % Vmur u the'f*hrd ■ to k»,«ep tim jnmeUw wenn. We m|(|^ add, elao, *u 
Rive Wiiudy to the But aw* l»eainy if e ,'vmvmjtloael <p»aS%'-er.*i if men 

v»-m without It tlu 7 W'lrulil ♦-otuhler ihrtu,<Mlvm quite a* handniMMiea Uiey do 
now ■ w*' will uaI erdiurge upm the ergument. (hir b*iddi«i«*di(idfrieo*b, 
m^^ht h»v(f> to roniphtiu uf *\ich a |,mrTiid hyptHlMHUdi, Tin* bntiu 

UlUt- orwnn up'oi whu'h the heAltli.thr wi lUn end the hepphu}*# of the 
•/•tew (iejirmlii Tlie *>kuU. th«*r»''fofe. m*y Iw regarded an anala«*w,i« to the 
*' »trotti *ho ir».»u chent ui whirl* th«* merrhwnt keepa bb triwaure. There 
b no point at which llu* hraSn c»fi tw< tom hed to itn injury, witliont fln*t deinf 
vhdenw hi the *kult Kwn the apiaal rurd run» dowu the l*ack throufth a 
tunnel or lnlwf». formed In a number of atrufig Iwumjh. aoehwiel/and firmly jointed 
N>faiher, that they ar^ wmiinonly termind "the back^bone/' 

tywkat the e.veltry>w*. Ithat puryawe d' they fulfil? lYwiatly Ihtd of a 
•Imhof areh pU*-**! over a window to *ht-Uor it from ra n. But for the ey»- 
i»n>w» the fK r«.piralion would fn-'querdly run from tl*f> brow into the cyei, and 
oiwcurti the tight . a man walking ii* a shower of rain would acamdy hg able to 
new I and a mariner in a fiorm would find a doublg difficulty in h;ay|ng th« 
iamfwMt. 

Now we com* to the lyw, w hicH U the, window of the HouFi abode. And wnat 
a window ! hr»w cttrlwmly oonafruelwd 1 how wigely guardwl I In the gyeiaiibi^ 
m wall a* the eyrbrowa, wa mm tlm fmir (tdfillinf » tiselul pixrpoaa, dMAKlm 
from any alrrmiy doierl'lwd. the eyekwliea werre to keep r»4il wind% «tu»t, and 
t«>«> bright tun, from hijttriog «w eniwring tn« vimlowa of the body. Wben wa 
walk agaimt Urn aaat wbut, ww bruif tb« tifw of our «yi hmhm togvthar, and in 
that way eaduda ihm oold ilr from iSm aurfbee uf tha eyas and in tim mmw 
mannwr wa aioltida ilia dual m»d iimdlfy Urn light, thi? oyhlatbaai, Hbamltaiaif 
arw tiki io many nentriaa^ oonatantiy moting to and fro, protaeting a ttilii 
ImfMMrtant organ fkom lni«>7< Tha ayaiida ara tlia ahuUora by wbiell «lw 
wimitwra ara openad amd ckmaL »ul tbity aim dcamm Uta aj«y kaaplnt ti 
orbtfttlaad smlidw Tbara am, m$tmer, in Om Uda of oaali fgm or witidow. 
Utite glMMlih or aprixupi* by wbidki a oliar flttiit ta tammA md MtmHM for 
ciMHMtagtIwiym tim am b idaoad la a aoiite oT tlm akul^ 
fm mottmsb tvmtaf riphtorlaft. «» ardwwa. to Mm tbe pt u pm «f tlm 




THE ElAiON Win, 


lEtii to boHold evil, awt mant lol krE m 
HiB^crir i» 

-..wiU. 1. 

InlMblfcintof t»wawdili»f. (♦f thfl* ofl^ iwlf wo^lH not 

nmrh, for tho en<mTiiiiK« will tktfurA m <^k«rar WMiiir*tiiiiiH«« lltoo 0 
wrttt«>n iawTivtiOtt, .fill wo wi«iia :*,•« you osumtno m* ftwrooildi* of ibo 
irii of tint UvUii 1% ring toit^vh »ufTcnnil« I Ik- r>ur*rf. llUd % %ki to it« 
tina tcm wrQiiM thftt trin wlH <NnKr«rt xnd diu M.Kh too t>upU ; wldlbjfow’ 

tho tt|rtt<’, wwl ib« Irw will rrlfls ai.d liup rmidi Wni* reif^Jftlyjg r}>« 

•OQouttt Of light Tlw hviiifMi of ;’i’tor fuii f^ : v. > • m 0 ftw**" -a ujw^ nUm ot 
ItMj tqro, 1. thm *|*n>iia joift wy n Mio f ni /'- at ft«rvo> 

wTilfh prr^^ii *0 tb<ij tin,* U‘I*f»p>USv «4>i bf 

^fiP^r^nall^J•.t b given It? m^nd, of '♦‘.c/.vtbh.i^' rutnpi un ’stilldri 

themn$«T of viii(fat 

N'oir^llhitjk ftir * ft'w mcnoonts u|ion0|pe vr^tt^-'^rAi! ■';r»:,rt«m‘ <*f wimlioini 
of lh« txKly. Cgn yw ftuinr. l« ♦}»« wtlb i >iiur hmi«p. » window wlslcli 
Uwlf. irk'onwMi Aui tnr»rt In *njr ftt tli« nn'itj wUI of Iho 

tenant ; »ts4 when thwIllBatOnt b opfwoilid by oicea.* of Ugld-. «lr«w| it« own 
ourtain. and tfiven KtmeiHS; and w!wn h« falli nek-ep, clfWf,* \U »>w« tihi.tt«iT«, 
and protndM itself from the c^M aiui ditM of nlirhi. atn! Ihtf in^Unt Kti awakes 
in th« lOAiroing, oleaaics itiwlf with a fluid wUn L it tnu* pref»arod during 
tlw! nigfil, and kepi in ft»dln«!*«i and ..fjieab thi% rouHiiienf duty day after day 
f<»r half awitury, without IWAmiing im|iairod?’ I^urh, netcrth<>J«*>*a» S» Iho 
wotid«>rful atruelim; of tlws windA>w of ibe txidy— tljc eyo. 

In wjkino K^lentillc! work* that Imw ntToiitl) Iwrn juihllahiHl. curifu* h»v#'all|ta. 
tions have twen tnadtr known. It ha-* U< n shown that the o)o is iii^rriswwnd 
tnomeidarily, as a pholofraiddo jilate »s ijnprossod i‘y the mys of the aun, Hut 
the photographv of tlte e>« has this extraordinary quality that one imagw 
away, and anothtn* takes its fdan iran>odiat«i,v. wiltiout (nutfSaiott or 
Indkiti net ness. Itut the m<«M wouihrfu! jwns.'titon of »!( is, that inuh r Iho 
wrJteowmt of memory thei«* jdioi fifTraphir t)oa*riw an* r»-t»,l*>wl; mid that whon^ 
•*in otir wind's eye,** we ww* the imnur *>{ mnu*-! <h*f»,r dt (»art«*i} jrirnd. ti»e retina 
riwliy rwrlfWi ail imago wtneh omo f« d tipsm its iirnHjtin;^ turtsM o. and w tin h 
Image haa iMWa stored up fw maoy yo«#w in tl«j poitfolto of its 

alfectkiMi 

An(dii«r atttiwrdiiiary awwrtSon is one whleh com**# wr*|»f»orls«l hy a 4r«rrow A.f 
aulhendty tlw* tntiUiw it to ftmsideraikm. It is sakl llut the eye of a (bad 
maw retains an Impreisidon of the last pirturw that wtstm the fkuiifnl ndiria. 
I)r. Sandford, of Arwtrim, wuntmmi I ho eya of a raan tunnad Ihwnliry , wim liad 
lieen w»t?d(fr»sl at Auirwiyi- and f*uiiU»lwl i« the df/as llw fwilowing 

ataU*iai!«t A I fiiwt W« sniglfipatwl'thf} sat urn* ion of ilw* eye to a wmk mMma 
of atrophlim, which eeideotly (jiW*d(W'e»l an (fnlarsfod atatd t*f the iitifiil, Ou 
lAmnrvifnf this, we touelird tiwand of in^oplie ii«Tee wjih ih# ailrwrl, wkwm llw 
fje iostsuiliy |»rriu»»'fatU, Wa now t|»f*bad a pnwei'ful lens, and 

diMJiyraftd In the fnipil, tin.' mde, woitHWray ©gura of a wan, with a tbht tiwt. 
pi»,sp*w WhMB was a iwitid stotw, siandliif or suaiwiwlad 1» itii air, wttb a aaiall 
aiwuli In ikm mHh, Thu nsfoaindar waa drtirii. tflilanMy trart fmm 
4 |ffts *ietkaiEi ot Um tmiia. and tta awaaratkw from the aitirtillir Iwairt. Ifadwa 
pflf«BfliMMl tht itmwfkm sriwi tha ssyasrasakikiw to »h* aat*#*, wlHi aUHa 
wemito wMMiactiiw wEb tb# «»<«* ihwa Is mil tlw liMl itmbi mi wt 
alimddlMi»adato<rtttot>^ madaon tiamtodawitiyaa# 

iha wimlmm mm. The jdctarr wmUd aftowttijr to asitiraj and »wliiij»a m 
■toold iMif a tod ito c»s>s»ii;'ttr, ur U-ttry atm, thr eidkft %itw *<f tto flMBWiwtiif 
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THE REASON WHY. 


“ Be uot mh with thy mouth, and lot not thine heart be hasty to utter anything 
before God : for God is in heaven, and thou upon earth ; therefore let thy 
wordi be few.”— Ecclbbiastbs v. ^ • 


The last imprewion on the brain before death is always more terrible from fear 
that) any other cause, and figures impressed on the pupil more distirtet, which 
we attriVmto to the largeness of the optic nerve, and its freeoommunicatioti with 
the brahi." Whetiicr tlie supjjo.Hition, which seems to be supiwrtcd i»y tii# 
expcrimeiit aiK>vt; d'‘tailcd, Vy; correct or not, it is in no sense more wonderful 
tha)i the facts which are already known respecting this curious and pnrfocd organ. 

Tlic nose is given us for two purfjoses— to enable us to resi)(ro and to smell. 
As odours arinc fron) tbe^ surface (»f tli« earth, the cup or funnel of tlie nose 
is turned (l<»wn to meet them. In thn nostrils hair again s<,t\m*s a U!M.*ful 
pu^I)<^se, It not only warn»s the air winch enters the nostrils, but it springs 
out from all sides, and forms an intersecting net, ehising the nostrils against 
dust, and the intrusion of small inserts. If by any means, as wheti taking a 
sivarp sniff, ftjreign matters enter the nostrils, the nose is armed with a set of 
tven’es whli h eommtiTilrate the fact to certain muscles, and tlie organs of 
reapiration mule with those museh s t'> e.tpel tie* intruding siibsiances. I)i thin 
sctlou, ihe d.«]djragm, or the mu»cle \vhi» h divides the abdomen from the 
ohesl, It pf«T4He.l lewn. thr' bmgs an- tilled wiiii air, Iho pa» age by whieb thnl 
air would otherwise escape through the mouth, is closgtd up, and then, all at 
once, with eousiderahle fom*. the air pressi-d througlk tho nostrils, t > free 
Ihum from tiu' amioying mibstame. So great is the forw with wiiirh this 
acWon lakes pla<’t\ that the n wH-Mkge into th** niouth is gcucrally pu*'}) mI open 
ocdwloning the jm'Doou in whom the action taken place, 1o cry ‘"tsh;*’” and 
thus IS f^e-rti'Kl what ia termed » anee/e \% uuh the eje. so wills lijo - 
inmimcrahh' nerves an* distrjeut*-d os*,t )he inting membrane, ami ihe.se su ' \r* 
art) eomi cle<l with larger nerven jiiisssog to the brain, thri>ogh which 
crerything relating to the sense of smell is oommufiicAU'd. 

The nose arts like a rust om- house- of!lrer to the sYstem, It is bi,s.Mv e 

bi the odour of most poisonous »ut>s{ances. It readdy »!*•».*« Si) hr ;,! wk. 
ficutmne, mtmk’s hood, and the Iilaids eMUt;o;o.<g prusde acsd. It reeogmHts 
the c.uiell of drains, and warn* us li it tc breathe the pidiuted tur. Tiio 

noee b iw) >M'n»»tive. that nir eontaining a iKstth par* of bromine vapour wc'l 
lustAUtly t»e delt'ClrK! by it, Jt will rorognssf' tbv' i.JfhtteXdU jiart 'a gram cf 
otloof pus#’*s «Yr the t^/KKbtWdh part of a grain of rnusk ’ It tcoi- w* 'o thfli 
mortiinjfi that our Wd‘rw*m* are impure it calche* tlie tirst fragrao/e VUc 
morning at.*, ami ronteys to us tlie invitation of the flowers to go forth iMo t’.e 
field*, and inhale their «we.-t br>*pvlh. T ‘U' "htii by tlie mw," has hilbcr^i^ eis 
m a phnwo at ntpeiwh. iiut to have? a nfcKid mm', ami to fohow u, 
(Cuidau«, ia one of the safes* and shurttwt way* to tfic csijoyTacnt of liciUtb. 

Tim mouth answer* the f mrfbM pwprw* *s>f the organ of taste, of sound, of 
lUMticatlou, and of broaihing. l« oil of thm* op«ratiOM. except ia im’isthing, 
the vartoua parti of the mouth era In eating' wc mao the I ipa, the 

toufpie, and the fceoth. The ttwtlt nmva lh« purigmiof pimliug tbo focKi, the 
tooKue turm it duriiii; Dm* pitvcciii of griudiuf. tuni doBvm it up to the throat 
‘tor the purpiMMHi of the siktmadb wbeo aufficitmlly uiaitioatcid. The Upe m*rrc to 
•Qiatfiue the (bod la the mouth, axtd aaaift ia twailowing it. and timre are glanik 
undontestb the tojxfue. and iu the eidee of the mouth, which pour in a ffiuid to 
woUteu th« ftaxi Aud no watchful are tboee f lands of i hdr duty, tiiai the mere 
inacuiiiitoli ^Hqu«»tly oaneee them to act. Their fluid le required to modiiy 
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“I U’jto you Bwwr not nt aii; wUnor It^av-jn, ft*r it h Go4'* tUt\»iw», 
Kor by the <«nU j ^or it i» )u» a* rH»n r. 



GHNHtefiMlityof diST^'rent aii»<* ennU :ir>.a« :•» which with hh h'Hjof 

xivill Tluin whvt! w<' .itt KmyMuf’jy v, rj vui, m i hnwon, or mi*' 

! !}5)j|k very lrriUtt$»ji. w,*- C-y>i‘:iur {K'jvjHir, the off-vj t hf reof UfK>n l\w 
5c rv««ii of Utv tongtie tw Krr*,*At!y m-nl'.!'.. <1 Uy »w o» }n»‘> the in»m'h. 

AihI if WO' nK'feiy fancy the ta-fJo of %uy ■•'! l!unfi'«, !h*''ik* vyateb' 

lul. trial they wtS) imrunhatvij ^veu'* ^ ,;l ihcir fii'.lu ;.i in;t‘*r**c the nuj 
cfhM. 

Ir. 'v}Mrtkin.ir, W'O (}'■'• U}»h jhi* ih- . »ny .A the ' •ni>f<U'*a 

:i r* Vi i;ji’)c l»riin*r m "'r*'!!* J I'J •’'* - .»•, ; \ w i .(liiU'-iUi ' «4 tho 

;.f \i iu'f thi’ IV i t'i ;,(•■, i 'vn ihe van- i ‘,fu,-’Wwh‘ h'iUlhas. s^ri .iujrenl Uil*' 

S}H'» . !i. a;/u o.'i vt hU'iJ, <'.,»rtAin .av»s. WO r"’'' lo j»,ut iwlain! ea-h 

1 : r'n j»ai tu‘?;iA’o m ewn pIju < :* ojtjif xur, , .^r {<<1 o», itn’' 

»n.r fo.aris, Hjui tVisr the ai'oauia' u,'u »',*;jU’hr'n anlu^kaow- 

ioviwrr, MiJi.’iiio^'v »!’ !u»}*jilin'iii».(i '»f jua*', *n>l <■!(' V jito-v huJi, lo it" 

Ih- itoA'or orciiituri’y to which I.S»*' Uic#ji5Mj? of ^jnveh i» 

Tin" Mjrii U'd itrnrimc of tfie tenKao, at.'.t tiw urK:uni <>f "K’n i-,. tlli » 

»i'r' interest mic vwlanic. 'Ihc i* n'lhoimniiJ) im»i !. nhu'i'h tea ttnh 

hy tfioM* who 'liter hmi unil t a.vorf the hicN,*itu' of «;eifrii. w!iii,h 

inhimSil iru}nMv<’ nivl rrfuM’i lalu » wnir <• of w loki kl an<i j,vi\ ftuo' 5.»(nfiKi>;ic , 'mt tt 
I xvnstidilJi' "II"! rateti Ihnai.iiHoof fi-Otl, taJ tijo ' f tf'iuir" wiiioii 

are noi m;I\ iiii(h*fO'"\ary for tio'- f ear iMHi*!-". Imt j.ri fudi-'i.*! t'^ Uim** 

licjilih. \t li*"n (Ivc tnkly tft iMilh* u-tiUy : A. the iuntno n.iM *. H" rofbli, «<.4 
ilorivi'#* tin morv halUfarlti n fruiu rfttm/ hnt nian < ifi ni »•" h Miro 1 \ of iivru" 
hot.*. t<) w Sup ttir tonpui- HI* to HH ui'ua; luitl {*ri r..nufu.f‘< ofiudun aou itum 
we Hot only 'i\ Smt <*ttl t.luiivi» that ha\f u'> r/ivin- ituHiic'"’! in ''U* 
tSiAii Iruc the nHUiOi that v»ft w'aJli up uj fan «» w i': ?• r, tin n, that iJivaae ».* 
iK> pr( talon!, aud that Uoath raiit f ir (H»!.> nf uk ♦«> ^'.>1 u, 

That w o.tdf/rful iJ)“ S. u*. > f inan, ,.mh ai«ot all !l'ut< k U'Ut hsliro 

Its U'*i|i i'T\ and puttort w','} u*''*^ r. I’fi/'ub'y, I*- imd* Tvt'nd luif. d when vn a 
fnt . V stttf' lif iio»‘, tl, if»K .iH vi nf ah es niplaiiu-'d. 

\V !i‘'n M' talk (<f tSlo tymun w of that whi'ii it lo t jneipn iu-ud a* 

* O' :/.tn, nr tin* W'At of t!)i’ iniud . wnou wv »ponk nf tht- huh. 4, wv have 
*r;«';iier vhdkCnlty iu tnUipfidioudiujfr li'C tiroauiuK of ihi totin wr eHipJ'iij , Put 
w .,nii V. f' V f ;liO S' id, wo K»>o rv !t<du"4 a p-oui w lu-'h ih !io«i *>ur undir. 

► Uiiuli/sja:, Houanw' our k u* a* u ‘flu- brain may ifo nnuf'd by a 

i-i i« ,. the niiini ui\i he iro-iurd by a d;*aiwf'n'i abh' ivin'hl, nr nth i.d* d l/y a harnji 
V( r i J,yl liio rxvul can n» ly W iiifJuoju'ed tS»ri;u<i;h lh» nuud, 

e ;,.* prhuanSy wff* hy the nrjrari* Of lh< ti. wto* u»J "ou'm '* '1 d.t" tin hap- 

P ,.i 'fc*! nr tlio i 2 d">ier)' nd th*' howl tJopoiiidt P. a in ry i &icid upotj !{»> pinpirf 

{ ,::n nlnd nf ttie dulinn of U i, IwoUlu a, w hiott an- I Ju" tMTk»<dtnf the f.-ii i r 

wiiiili U»e n.inU prp»sd.,’\ the atewaid wiie rtW'diAH:# ?hc t Wiphntrr 

a.v'l tUo fiiiphiy c4,. 

The Eiwr, which i* ! t*- dciUihl in #' unda, JtntI in fsnre 5*iJ*|C'Uairr, 

U a Vr.-ller iWtTt'aul Of tlu* nuwlor rkimhi’iin him widen 'hdi^hU not In juu*,U;, 
aiid winch iiatcua, wtUi appmiiatiMn of 'uMij;for«';,r« ^ to lieft rmtha of tbr profsaiut. 
The Eyf wUkU rxpdf'i'a ui Mk- lw*»«viW «f jvaiu*'<n and h* twriMwi of dorumjalks 
kabf»pinM» and bttnaamortj faithfui afirvani Iran nuc ifeAi fkUjt-bt* tnwil** 

Ufiwwi if# "tvf rt felry*. diMl!^*a^tor^ aiuf Tin v.hJch oalwm* iU« 

iwwd mbur af ftiw-rf, nr the ilfc ipivui^ ffrsuhrw** nf ih«r p»tr« air* la mw* 
tiutk/ui to hi* tliAn nm fluu. ofd tiif* iutii«4 atiut/ntplicri at 
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of Ilic tamo moutb prqcoodetb and cunrinfc. )f jr brotliron, those 

things ought not so to be.*’— - James in. 


iMfleeied direliingi. The Mouth wiilch thirsts for morbid gratifteeiiott ef 
losto. is more worthlow than one wiiidi is contented with wholriermie v»tidi« 
and ruled iiy the proj>oT instincU of its duty. W*ho that ean understand the 
wonderful stnicturo of the tongue, and the rompUcatod mwhanisni of the 
organs of sficech and of licaring, could be foirul to take pleasuns in the utter 
ance of oaths, and of words of vtdpar nnwiiingf M>re those Ix^autiful eordt 
tlukt like thread# of silk an; wovcni into the mtim^ular testwrc of the mouth, and 
along which the csstunce of life travels vrith the qiih kness of thought, to do the 
bidding of the will— were they given for no higher use than to sin against the 
fhai who gave them, and ujwi whose niwy thoir oiiiitence m^ry moment 
d-ifends ? 

The aclifms of tin* aensea must neecasarily affect the mind, which ht the head 
iteward of the Jk»ul ; and the Roul iaMsunne rich in guodneas, or jhwt in sin, in 
pro|sirtu>n as Iho «t4?wardshlp. Insld by his many servanU, is rightly or wrong- 
fully fulfilled. As In an estaVdishinenl wliere tlic servants are not properly 
dlMjeted at»d ruhnl, they often g>dn the aw;eiHlanc.v, and the master ha« no power 
over them, so with titan, when he givew hiuiatdf up to sonsuai induigimc<w. The 
Keui btM'.wJucts the slave of the aensMss— the master is conlroUed by the servauts. 

With r»*gArd to the imt'haniKnj of motion, ht us take the case of a man who 
In walking a crowdeil thoroughfare, and we sltaU ace Im>w active are all til© 
servants of the Roul, under the influence of the mind. He walks along in a 
given dirt'Uum. Hut for the art of volitUm in the mind, not a muscle would 
stir. The eye Is watching hb footstepa. There Is a stone iii iiis |>ath, tU© eye 
informs the mind, the miud couimuuicatoa with the brain, and the nerves 
stimulate the nuisclm of the 1*^ to lift the fmt a Uttk) higher, or turn It 
m om side, ami lh« sftnie b avoidixl. The e>o alights on a facwiluvr fkre, 
and the mind rcmewliers tliat the eye liaa seen Uiat fm-se before, ih© jxmu 
goe« on thinking of the cirouinstaiHs* under which he saw that {xtrsoin, mud 
partially forgids hU walk, and th© dmwtion of kb ste|i«. Hut tlm nerves of 
volltkm amt motion iiuitc to kwp the inu«ek*s up to their work, and he widk* 
im without having mTaslou to think continually. **1 must eouthuMt walkhtg^** 
He has not to make an effort lo lift hi» leg along Iw-twcen ♦arh nit^-ftwl of medi- 
tation ; be walk* and iivediiatc# the wkU*-. I'reaontly a dwjignr app ovrh>« him 
from htdilnd. Th« «yc a«»w U imt—kuaws tm more, in flw'*.. than if it wm- dead, 
Itul the ear sounds tlm aUni:, telts Hi© man. by th« mnibloig of a trho» i. and the 
tramp of Imrww* fMfl, that Imts i» danger; and then the twr-rcs, j>utti)U| P.ith 
tMr utiimad stmiith, whip the iiwmedrs up tP tlt« iwrfnmartcn m tlMhr 
duty i the man ste|i« emt of th© way «f dsiigwr, and i* aawd, U« draw* uaar to 
« icwcr. which 1* vtvmUlng fbrtb its p^daouaus ealudathuMS. Th« (j»e U iigalu 
unnmiMrlous— it caunot wa» the furiittf in the air. T)»e ear, ten. is 

helpleat , It catiiml bear wiliiasa to U» prmtmem of that mKtuy to Ufb. But the 
iNMM» d»ls.e:a the naakuts anan-t, and t^ tit© rye ladnts out ilwitiiiwcilioii of 
lh« arwvr. and ifuldea ub jbokalepa to a path Wtwirw may cmw|w tb© Udartoas 
ixivaaitiiencea. A etock atrUuia, the ear inibrms Mm tlist It is the hour of an 
ap|MBlittn»tri»l I the atimw stimalatg the musditw again, amt h» ia hastoiMaid 
enward. Medova not know tlw retddrmw of tib fHetwl, but hb tougua aaha Iht 
MaMMid hb ear makes kjmvii Um rvfdy. lie rraeiiMi Ihe spot -aibt-fmilik 
TlmibliimofilMmiHokabfloyiNl: ttmncrwmarefbratlawtiiiieMfw^ Tlw 
•Ml wlikli had ADdrn frwbr to fbed the mwoidba wMle tlMiv vara 
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*1 »« tout ft Uttlft 1 1 kiMnr iwl tiow t«npo mtt «r Itt.*-. i Em«« ut 


fOM wmt iicuSay Ihrmigto U)« ftrt«ftcft ftiU tto« lungft. wbWi M 

boe« {mrlif^ ing tbe tokkovt »» (t« ct^wtw, (iftilftift th« itoul; 

144 w wstfMmibw iltftl thcfft luciB mtrtiii* in nniMii *411: 

cteto totttfr, ntjdwce thft v»r4mtH nwf. .-w ; am lcf«»w*4 % iii« gimnrtol 
t«rm» of /fjfom ftnfi «rifnmr*: iUir Unt u« k?n«* ;}w lirn’to** it¥» »llt«f 

to th^ limU* bock to ihnnit Tim «w»*bKr 4o dooft 

ttoe hiuMlr ©jitftiiiwwK to It ft»dn- Tiw* it* t.* mU« tii© fto«»i 

from llwrronmh ©xterm^m M ttio ft.a in th© 

Ocm^t;«.l**r w r.U-vtj wibi h. k>h thv M'lbrw rnimt 

t#r and tint fmmmiy *r», cb muftt Uttwwt: rtutin tu tUdi 

Vftrtettf >**wm turn urt' lU*. nuitd, 1/ tiw' f il'nj-^sr inttjwb* «D4 

t«ot icmduaiiy yi«id to IIm fteftOTK tf thoy ilunr tiui«I *11 at oont, kh« 

hftwd. of fitjaliif wltti ftM'Hbnoa* an*! mii*»v wt>uia bi >ifrk«4 In 

ft audtiku fttKiI niirait ati4WimkMrlftttle otoltoni^r. tf. l.i «uch & raiHu, you um to lay 
5 ^>ur luu><l with iU back uiwu tho and wlah V- claw th^ hand, tht» «(i«©r» 
wouKl ftiU dd.tt u iv|M>u llw p&iiu auddcitly, liko thu lid tif ft liuft ,V«ftln, i ju»id^*r 
flow fttrkirani it wcHihl bo > 1 ) fttr h A<iuw; our walk thrauah tlw niwt* wimld 
becouio ft work* of jutiifia »«d jorK*, whou a »nftu had daiiurdl hU f«x>t, ftftor it had 
boon JorkoJ »{», tlutm it would ataud hsod fur n iM'^>re tho op|io«iio 

muaciei could tutioii thidr i^awor to draw d down a^nlu. ThU ctuw b not st 
ftll tlim.* i* ft dor»ii|f('ttAM»t fmiuiMitly olm^acd in homm^ to 

which one wd of tauftdcft l)w,u.u«** uOumd, aj.d wc tn»y jko liomw NuffiTluft 
lytftjt tUi* ftiimoul, tmttltut ahnift with out* of tlu ir Icurw jt^rktufr up mudk 
higher th»n the other*, iiiHi tad dow j» ftgftiu with diUlcufty, j<uit iw the tuftunor 
dd^HbetL 

U ia ftko to tw uhftorvtHl rrry nicer pr<jjK»rtS^miit mwjit t-xiH ikeiwtma Um 
ftiftc* of the muftcica AJiid tiu' rturraof (ho iMtm u U Iht* wntr tlie itftwMii, our 
totttiOf.*, iu*lo«d of Iftftnit firm aitd Wituhl Iw •{! thaky *n*| uneertAhi. 

In old jwrwtJustlM* intm'hr* w*r»ik ftutl rtdaiotl ; Imuicc lh«*m i* a ituuloorgr 

In the mytettuntf* of the arw*! k» f*ti ** it w* m, k*»f«dl»**r; th*'^ Uetwi i* no hntfter 
msei, tlw body beiMla, the kutw* tuiurr, nud the imn* hun toward* tlw body aft 
for ftupport. 

In the child ft ftomewlwit ftimUftr aUte of (Iduic* ekM«. The ujuuwtiMi bar* 
iHd iKsmi iwiifxsrly d*fwlo}».*l, w*i have ihcy *♦#*?« brodijdht »«dk iei*tl> under 
the eotilnud of tlw leurvumi. ftjiidcfin The child, ♦iM'tt’hm*. toltari ftlld tusohhw 
ttbtmi. aod d i» moI unli) it luui wlumbW nod (omUed wHtiiir hundrvfti* of ttmftft 
in Itlfliitle hi»tofy, iiuftt Ihr mn*krh‘*( hftvo Ijwiftmie ewMigh to fuifU ttudr 

otolri\ VMT iiftrit) bcMti iwrtodiiht fttotfhrJridty utfd*.«r t)u,< ixudrou) of the narrout 
igndniii, ki iwrfonn ia>*dS ttm fraMri<oii*dutkw rt'Kinlmd fmm litem. 

In ai> Ibeao ildugw, we rrcognlw, the of IW dirhiw wnrim. W# iifw 

»|4v loo ftpi, io '’.hi* frTfSwptk***. bc»'«it«f il fm-cftilft in ♦vnwytWiig, to«il 

wfMKmlftUiMt ni*oi» whfti mt ruiftdd •ki'er, wen* mM ttoktop 

onIftifMid ft* they Jurn, wrr otdftin iiwml ccuuvIiKUig; cwtiiki'M (if 4irlii^ 
ftBdwMbiii. 

tftkcti Chi* tW«r 4 Ih* inuiirutftr lywtetn of the mtatrui} f»*M, M m 
%m% our titi«w»ti«iii Io ttw» muNcliiM of th* tatteruftl <iri»MtL Th« murdhai oi wlaitto 

«*« bftr« hcNtti oifumkitm ann csftlMl Ihe voluuiftry lutuft lua, hOQioao w» hurt Mmh 

MMler ourovu Mcitruui^loy ftiw ttttywd In th* isdNotottM «f iMtr (rllUL INtt 
tlMNFw li tlaftotiurf *h; VI ^*1 Alt f kallor 
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** Watobnitii, wh«l of ihi* nlgtit t The wMeluxum said. The ntorninf oontetK 
■ltd ftieo the uighl : If f e will etuiubo, eaeuire ye; return* oome.’*— I oaiax xxi 

the of the heart. But. wliat la it that cauaee the heart to heat ? Ym 

cannot, if you winh it. make your hna-rt beat more quickly or more slowly, plac 
y*mr finger upon your puJie. ami notice the degree of rapidity with which its 
ptiltaiions follow. Now think tlpt you should like to douhlo the frequency of 
tlioso pnlsations. Bay to the heart* with your inner voice, tliat you wish it to 
lawi liff iimtts in a minute, instead of 60. It does not obey you ; it does not 
appr«M.Tiate your oonaiuand. Now place your Jllnirer on the table, and ycur watch 
by tint side of your hsiid, and tetl your finger to beat 60 times in the minute, or 
titmw, or iw» tlauw, or 200 tlinifw, and the ftngcr will obey you-^bucabse it b 
minmjl Oy mu 4 eU* tohieh ars subject to the wUl, whUe the heart b comiKued of 
nmw.los wlilch are not mU>joei to the will. Why should this bef W'hy should 
uiau Imvo line iK>wer to roj^ate Ids huger, and not to regulate Ids lioartf 

Fc^r the KUHtcntaliott of our l>0(Ues it is needful that the blood should ever be 
lu cirtmlaliou. 1 f the heart wore to (‘ease healing only for thrw* or four minutes 
(iKThaps life would bo extinct. In short time the whole framework of 

man. beautttul in its projKirtions, perfect in its parts, wemid pass into the state 
of (U«sd matter, and would simply wait thedot'ay that follows death. The eye 
woxdd iMKwne dull and glaxwl, the Ups would tun> blue, the skin would acquire 
the coUituMS of clay - love, bojw.', joy, would all cease. Thesweehwd, the fondewt 
lUw w<mld \m' t»r<vkiin. Flowen* udght Vdoom. atkd yield tbdr fragrance, \)Ut they 
would l>c neither wen tK*r smelt; the sun luigUl rise in its brightest splendour, 
yet the eye would not be scnHltivo to its rays ; the roay-cheeked child might 
climb the jmiernal kimc; but there, stiff, cold* without joy, or pain, or emotion 
of any kind, unconscious as a block of marble, would sit the man %chos 0 
/hr a/ew mommt$ hiul etoMid to bmt. 

How wise, llu'n, and how gissl <jf God, that he has not placed this vdtal organ 
under our own cure ! How sudden would bo our liereariwnents— Iwm frequent 
our dnstns. hovr sief^pless <mr iiighta, and how anxious our days, if we luul to 
k(ji*p uur own hearts at work, and death the penalty of neglect. 

And ywl, lh*forp mv were iKjni. until w© rtach life’s latcitt nnmnuit — 
Ihrowgii days of t«.nl, and nights of real— even in the momauts of our deepest slu 
against the tbai «t ho at the time is suxtaiulug us, our hearts beat ou* u«Ver 
stopping, U 0 %'er wearying, uover aakhtg nat. 

This brings us to another ridlection. Our arms get wearyh our idgpi biter 
from fatiguo, the mirul iUolf boc(Kti«a overtaxed, and kll our sensea fall to sleep. 
The ©yc mc» not, the ear Is dmf to swtna* tlio sentinels tlmf surroamd the 
htMly. the nerves of touch, are all askwi^-you iiaay place your hand wpcdl the 
twowof th« sleeping man, and ho Nvyis it not. Yet, timiocn. uul^^ 
porocptiblc mwtiou, or llm slight©** jar to mar the reek of the tieeper, the heart 
heats on, and on. and enu As hts sleep deepena* Uie heart slackeiis il« speed, 
that his rest luay be ilie more sound, lie has slept for dghl hours* and the 
tlnui approacluM fur hi* awakening. But Is llw heart weary— that heswi. which 
aas udM through llio lung and *iuggard night ? No! The laomcut the waking 
shreiMW moves hU arm, the heart is aware that a motion has been made, that 
•mbrt aud eaefthm are about to begin. The nerves are all arousing to action 
the eyes tum Ut their sockets, the head mores upou the neck ; the sliepfw Imvea 
hit couch* and the are once UKkre called upon to bear ilio weight of tbs 
body* Bhmd Is tlia fessi of the tya, the Ibod of the ear. of the fbot, the 
«wl iwwfg member of tbs Ihwaa. While they labour they must be M«-thal It 
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tas 

"kinkni up. my wnkn, pulUsry tnd bjupt I aittdf «fU tmSm m\y*^ 

VBAIM LTIJ. 

Ihe <m<lltlon of th«lir Ul%, <H« •wuroe of titoir Btreniftti. Tlwj heswi* ttwsroforo, 
M fir ffowi lookinfr K»k, It ill ftiwh ind riforcms fw ttao lilw>«n of tilt «b<| 
|iro»wl» to diwohinipe it« dutjr to wilUngi^, fcl'iil wt do not ov«o know of tHt 
mOK!itoeoi« that art (S!Olo|r on withht m. 

Thus vet luvf! *«jn tl«s dlff^n^ttiW! belrmi'n Ihs vr’untsr^r sud tho involanfiry 
niusclKfi, and in? l«n» perorivod iht gtKxliifls of our Cunt 'r in not adriiflltuf 
to our koopiucT th« controul ufmi oritau ao rtti! U liffl» as lltr hmft 

lint tht liflirt inj^ol the only **rjpin 'in'-loh tU'4S vnwwin and anltdt. 
Tlv;r<ri art tho Inrjtt fcud tlu» tiuidlts of 1 dtmt. kt» ttomiuth. md ptit# 
♦Kvupyiiiif! tho ihclomfo. U*f«ih«r with all thow* niuivTulir whuh onlir 

inSo thoitruotioiiro of Ihtf iKMtts mu! nUroi (jd Vtio uiid whUii tiwlst 

io profiel the hlood tlirougli lh« tyaiom. AJJ *h»>»p aro it work “** every mooient 
*tf min‘i life and jft, ao porfeet l« this couiplioitetl wicdiiuery, tttil w« 
do not know, eiwpt by tlioory,, whit U |P>4f»« <«* within m. 

Ihirlng tUt* time t bit the hs» lemi at ihe slomw'h h»i been il 

work dla’»*8tinjr Ih*' fxrd which w»»- li»t (Wig'll, Tiien iho notn^ch h»« pasani th« 
rnK'iTiiodl fcrd into the aihmnttary cituU, the Uv^t has out Its Mn^rndUrti, 

and pnidtiCiHi oertiiii chautt«ftt in tin* -'onUitioti of the disaoivt'd fm>d-. and lir« 
iKt^ala, of whleh thorn may lie many thousanda, millions, have beon 

busy suckittft up thou* fwriions of the fo<Hl which they knew to Ih' useful to llMt 
system, whilst they loive rejected all those usehsw and nnsloui nmttors upim 
which the liver, like an officer of hoaUh. had led his mark, as nnhUing for the 
pahlio use. This busy life hna irmve or; iiniiiterrt.j»to<Uy i tn-ery nnnnber <.f that 
bo<iy, every worker In that wonderful fh^tory, has been unremiUiujr lii hi* duty, 
and yet the owner, the otaskr, has btwn avicep, and wakes up findtnf ewy 
iKxlily want aupplied f 

Kotwlthstandiof tfiat muel. has already aaul of the wnnders thai 

pertain to the cff>, it has not yet Ikh-ii evmaldored a* tin wwt of fe firs, those 
inuw but ehiqueiit ulterera of the aorrowt of the heart, Iteantifid Tnarf 
whether Ibifrennji: ujion tire brink of the e 3 '(*!id« wr darting down the fnrwwt of 
the r^arr-worn cheek -thou art suldiate in Uiy tfllfdicity “ irreat. lwi«iu»e of thy 
mwleaty -'SiKvng. from thy very womkitcwa, (Iffaprimi of •orrerwl wl*o will not 
owu thy claim to aympatliyV who can roaist Uiy eloquancof who caudnny 
mercy when tWu pjcadeitf 

Kvery tear repnwonts some In'dwnUhut sorrow prey bit upon tljcs mind and 
loSlkoylnir iu ik’jw'o Tlwi tear cmtiios forth to d«<'lare the tnwani strwxtte, and 
m pkiil a truci' atafnit ftvther sirtfb. Ibwr nw'et that the rye shmdd be Ifw 
sCNit of kaars'-whcfii they mn/iot weeur tttmbaened, Imt. Memlhit with th$ 
iMMuty of the eye itJMQlf, must ci^iiiuuuid aturntton and syntfxatfty t 

WhaierrrValirWd a ‘.ear. l«l our klndlkwt «ymt«iib.l#s awake -let It Hav# • 
tacred. dsdm upon ai! that w«(!! can do to aucvMur and cwtnfnrt alttktW*n 
What riren of Kaurs have flown, atmM by the miel and penrerse w«y«<'d man K 
War has spread Ita caruage and licwklalbin, arid ilw e>*'s ^4 widows and orpliana 
hate been suffuaml with l^-ars? IntefUfjerance haa Ukfhictd Ums h* maa of 
mdlinui, and wwpt'Uf and waliinu have tmm tmTusant ! A thmiwand olfirr mU» 
which we may rmwiurr hare fivcfi birth to tmra enoufli m ensudiluli# a IMI--* 
a fml tida of rief. Suptawe wc prise this httk ii^ilwophy. amtt mek m* 
4tUifrmim* aatwr fo ttJteUs « l*ar im «tmi4h*r, Walcbiiif ilMi cy« m lb« U'b'i|fiwi|4i 




tUM »XA«01I WHY. 


* WIMI ft •• mm «IM» mmf mad wholcnmtb Um of » Udns? « 

vMkMti bit lincw to tbiite. mmI tbo boldnoM of li&t fSwwtliaU 

Iw dkaoffod.**— BccuttiAiiTES rin. , • 

S U. .. . . 

•f ih» tottid wftWii. kt m obterve It with atnxious regard 5 Midi whetiuir wo wm 
mmnA to eofnfdaint by the oxinteaice <if suppotod or roal wrongs, let tho 
liMfjk!iatk»n of llt« coming tear i>r held an a aaert^ truce to unkindly fotHng, and 
our clfjrti Im» derotod to Uic subatituiiou of aiullos for team ! 

There Isi onlj one other matter to which wo think it neccasarjr to allude, beforo 
tra pam to ti.e cotteiuding wctiuii of our work. It baa boon waid (Idi). tlud anew 
vrhich i« leAifa, keeps llio earth warm t that whU» aa a colour hi cool, atid that 
htaek aJagMHIw Aral {SS$ »)• Thwifl aM««Ti(oii« may appear to l*e contradictory, and, 
taken In connection with the fwt of thn hlacknma of the akin of tiegroea in bot 
rtimatea, ttiay at a flrat glance considered unaatiatactoiy. They are, howercr, 
|ii»rfi‘rtly reooticilcaliln. and that without the atighUuf|i evasion of tlw real 
c^sari ng of the aaiwnrtod facta. White anow la warm on accontU ^it« fexf tire, w hich, 
lielng vrtKjlly. forms a layer of non •conduct lug wuhstaitce ever the aurfacKS ol the 
fMtrth, and Arr/w in Hi warmth ; white clothing, worn aaa gamiciit coiislMtlng of 
» thin material, la cool, lacAuso thffwht/e colonr turna V«ick tli« ra>» of the aun 
that fall upon it, bwaji*down,aUhougi» w hite, being a i»on -<x«iductor, would i>e 
warm. iMiraiiae, though it wihiM refl<H!t the light atui lieat. it would (‘online and 
aecumulaie the Insot of tlw^ b<wly. Tlie black skin of tUo negro i» al»cf wtf Uxlnr^^ 
and ia not auhjoct to tlie name laws that govern (hwd matter The iditn of tho 
negro la largely provided with cell* w’hich vcKTcte a fatty matter that act»t a« a 
nun^couductor of tlm «jrt*mat heat, and atceia muc h larger ninubc-r of perspira- 
tory gland* than exist in the akin* of Alarc>]wcaas. The iKmpiration (jwjIs the 
blood, and enrriea off the intrrnat Iw^at, wlPl* the oily matter give** a slauing 
aurfare to the akin, and rcftocla the: heat, to wliich the fatly matter |>no«.‘iil« 
Itself aa a non ewndmeter We »kht, UvTeforc. that tlurc! an? two exprem provi- , 
siott* for the? cfKdingof the lugrtMV skin, iiute}**‘ndeut of the colour The akin of 
the Ksquiiuaux w ho inhahitss cudd country b icAt/e, though it might bcaupiiOMHi 
Chat a black skin would la'vt cwodow t<c the warmth of hi# l.Kxly. l»ut the 
Ks«|uiuiaux has. tindimmih his akin, a lAtcA tsMiinff qf /ol, by which tbu 
inirmai hmt of the body is prevouUjd fn>m cimeaidug. 

This rmurn* of the suVirlects dllidMslted in tlie furm of qitcaiiou and answer lu 
the previous pages, will sienr ) to impresM llw? more ImpOTl&Mt truUis ujpon the 
mind of the readar, while It liga etmldcd u» to lid up matiy ymisalof.? iMMggil* 
•atid by the arbitrary fbrm if caatacltekieal eou'>),r;iaitloii. 




mh »tAS03C WITT* 


m 




^Mnmr t|M»ta»li, Uief ffNiD t«Mli thmt txtA ilm ftnrtt «r tik* tlr; indi 
1^ idull i«U ilMA.**--^oai x«£ 


Jt 


ClAPTSE I.II, 

1020. Wh^ ar« thtre $o mar.j loditj/ fams in ih$ mimal 
ertndm t 

Ihcmm t)»i turioni matiirefi which 0 14 hiui ctmIimI 

mod«« Ttfo* ansi tht OimoC vifcu* kwu^ will b® fmitd 
to firtswnt a perfmi adapMUn ik^ alhii^l ^,» ik^m. 

Itocamw, ali*o, tho haatity of creatr.m def<rind4 w/w« tkt mrk4p qf 
ohjwti o/ w4n?4 a mmkfjf. And the of the Cruttior’ii 

|K>wer b ihown ftjr ihe dwr^ify #>f’ emln kp d^e^ni 

meant. 

li) 30 . Whp art hirit covered with feat hen f 

llocaa-u* tlioy rtwinire a lu^h do;^oe of w<trmi^, m aocimut of the 
activity of their mtisclesj but In pixividin^ that waniith U wan 
nrecssary tliat their coats s!tou!J be of the /ly/i/crf materia m as 
not to impair their powc:** of fliifht ; and feathers combine the 
kigketd warming power ^ with the least amount t/ weight. 

1031 . JVhg have ottriches tmall wings/ 

Itccausc, lia%*mg long logs, they do not rcijuir,? ihinr wings fur 
flight ; they are rumdy uml to eieadg their Mies whit'* running. 

1032 . Whg are ostrich feathers soft and downg f 

llecause. a# the fcatiiiars arc not employed for flight, the sU^ngth 
of the feather as eonstructed f*r fging is attnecesMarg^ and the 
fe^berti IherdTOf^ Qoaakt diiefly of a toft down. 

1033. H^kp hstfa mUer^hirds feathers of a ehse and 
smooth iextmm f 

lleeaiAfie studi feat.hefw keep liie body ot the bird warm and dry» 
by rqiellifig the water flrnm their imrtace- A bird could smtedg 
more ibn>ttgii tlie water, with tlie downy fcaihers of the csirkh^ 
of the amoumt sealer the damn would ahmrrh, 

1031. Wkp is fnan horn withool a covering f 

Uteaiiae jujara is the onlg animal that mn elothe Ustd/* An la 
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THi fttAson wnr. 


%im fowl* of h«»enr-Jo» xxxw, 

SL^ 

tiie variott* imrsuiU of life he wanderi to cvei^ part of the globo: 
he adapt him#alf (a a li cUmattt and Ut any faoaaa. 

1035 . Why ia the furs of animaU become thicker in the 
ivinter than in ike summer f 

Iteeaoso the creator has ihua provided for the preservation of 
the warmth of the animals during the cold months of winter. 

1030 * Why does a llaek down grow under the feathers of 
birds m %Dinter approaoh^'s / 

Jk»cau«e th*' down is a non-conductor of heat, and black the 
warmest coliiur. It is therefore best adapted to keep in their 
bodily warmth during the cold of winter. 

1037. Why has man no external appendage to his mouths 

hif handn servo all (he purjioscs of gathering food, and 
eon f tying it to (he mouth. Msm’s mouth is simply an opening ; 
In other anijiutls it is a projection. 

lUiiS. Why have dogs, and other carnivorous animals y long 
pointed trethy projecting above the rest ^ 

Ikviiusc m they have not hands to lici/e and controul (heir food, 
the projecting teeth enuhlc them to snap and hold the objects 
which they pursue for food. 

lOdlh Why is the under jaw of (he hag, shofier and 
smaller than the upper om f 

Ikauiuse the animal pierces the giound with its long smuty^H 
then the small under jaw works fcmly in thefitrrme that has been 
oj^ened, in quest of food. 

1010. IV hy hare birds hard beaks f 

iWaim, Imvtng no teetdi, the beak enaUoff them to srts#, hoH, 
mtd divide fAWr/W. 

lOIL Why cm the hmks of birds generally hm§ smS 
sharp f 

Lkt^use the gw^tler ttnmlier of btrd# Uve by picking mp emM 
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* As tlis Asbw tlwl Sfe taken in wi net» end » the birds ihsi in 

thesnuS; fK> aro the sons of men suiurod in an evil time, when it tUMk 
fuddenlj uDon fcheia.'*--£cciJESiAei4«« rx. 


abjeeti, sueh as worms, insects, se^, Jka. Th® sKar^i beftk, 
tWrefore, sertas as a pwetrs^ enabiinf^ iliem laic® hold of 
thaif food oonTaueutljr. 

1042 , hwe snip^i mJ tmkietcH iapmiti^ hilh f 

Baoanse they live upm worms whU H they f»»id m ♦he soft mud of 

streams and ucanihy plai;^<»4>t; their !<mg hill , then. fore, enable llietn 
to di^ d'ott'S inio f/i® mud oifft. tAnV 

1043 . Whp*Jtmm woodcocks^ snipes, ncrpe$ run^fn^ 
down to the estremities of ikeir tnlh / 

Because, as they dig far their prey in the sand and mud. 
they cannot sec the worms upon which they Uv®. Ner.es rre, 
therefore, distributetl to the very point of their bills (where, in other 
birds, nerves are entirely absei.t) to enahU them to prthrnd (htir 
food. 



Ft*. f7,-H»W#S»liA* 

1014. Wkp hmfi dmh Ortid Bq^m-poMed UUi f 
Baesaue they not only feed by dabbling in soft and wnddy soil, 
h«i tliey ccassniiie a ewnsidsirahhi quantity of giwm fijod, and Uialr 
square bills enahl® thoin to cro;^ of ik§ Uadm qf yrns#* 





m 


rum BMam wmr> 


* tlw Immm fund «tftb imOwii Mm, mm, waA cvcnrUtiiif tin* tmmk 
tJwnriji.-— P»jaM tsiJL 


lOiT*. ?r% k€ts ike $poon-hill a long expmded hill^ lined 
mirrmtlig m(h »korp mueeular poinis f 

tluf Uinl Ihm hg guedon, dipping its broad bill in flearoli 
of worm/^, mollusks, iiuteobi and the roote of weeds. The 

bin fonm a nttittrai »poon, and the rnfuaeidar points enable the 
liinl to flier ike mud, arwl io retain the nourishment which it finds. 

I0U5. hae the epoon-hill long lege? 

IhH»au«e it wadi^$ in margkg plaeee to find its. food. Its legs 
Mfv tlw'refore long, for the purpose of keeping its body out of tlie 
water, and flU>ve the smaller acquatic plants, while it seandici for 
its im^y. 

1017. ff'^hg Jmee the parmU, crooked md hard hilU ? 

Ileeanse they live upon nuts, the stones f)f fmit, and hard seeds. 
Tlie shafH! of the hilt, therefore, emihhts them to held ihc nut or 
grtdfirmlg, and the sharp point enables them to eplit or remove 
ike huike. 


10 IH. fr/#y can a parrot more tie upper m well m iVs 
lower hill / 

llecauie by that means it Is enabled to bring the niif or s€e<l 
nwer the fulcrum, or joint of the Jaw, It, therefore, acquires 
greater jKiwer, just as with a pair of nutr-emckers w© obtain 
increased power by $eiH»g the nut near to tie Joint. 

10 U). Whg hms tmimah wiih long nmks targe throated 

Animals that gnuie» or feed from tbs giXHind, generally hare a 
more powerfiil mnsmilar formation of the IhrcNi ihan those whldi 
feed in other posttions, becantt! a greater effort Is required to forje 
the food that would he uooM to comwg it down. 

1050. W^hg are the honoi ^hirio hdhmf 

Becaune they are thereby rendered lighter, and do not intinfere 
with the tight of the bird «« iheg dsmld do jf theg worn solid, 
rimter stiwagth la abo obtahsed by the cjfimirkml form qf the 
horn nod a huger wirfiwe aibrded the utimehmmi tfpowmfki 


tut wur. 




"Asd mr Iwul txdh foaiKjt, m % mM. Dm riicii«f of iJb» peopio; «ml m ««m 
fHtlMVvIli tigfft tlMt Tufft kit, hirs I frotbomi «n the «»iih i «tid iWe wtd w>m 
lhi«t uMnroti Dm vlttfr or opotHNl tYm auNtlh, ot tk: ItAtAic X, 

« .y 

lOSL Wky do olf bird* hn; f 

Becaw, t,o bear ihdr yoanjf i« asst olbti* mmmtt 
eneumhtr ik^ a»d wntcria.ll^'' Iak*rfc!\i with tWr |M>weini of 
flight* 

A$ »omi Ml, an egg Womei Wtr^^ hi»4iv|’ miongh to W 
mmtoaome to th« bir«1, it U rmnmM iho iHjdy* A nhisll, 
iiopemous iu air, proleck thi* * of iif » wnuuti, unUl iV»m two to 
twoisty <^gg» have aeeurooliitt i, aiwl theo, aJthoogh !»i4 at dilTevei't 
their 4xioah«tiofi annmcxioos h-^gtiUier, anil the yowog 
are hatched at the mtun time. , 


CHAPTEE LIII. 

1052. ITAy A/irr hirdi with lonff Ir^n short fails / 

Ihx^auBo the taik of hirdM are u»<h 1 to gtticle thtmi Ihrougli the 
tttr. by <i kind of sfeem^r, IVhori birrU with long Irge Uke to 
flight. (Iiey throw their lc*g« behind, and they tlum isrt>§ ths samts 
p trpae ar a fnit. 



tt$. ea-raacs. 


105S, WkjfhstV0jUdtmJin$f 

file fina of fSaliev tit to them, telol stdssfs smi tmUs sm lo IMk^ 
to riae In ilw ftiitii hi wliieh Uiijr Hve hythe r eoeitoe 
of IJItf wtoUrns Jim efow iU m U im m* 


fllf li4«6]f WMT. 


m 

to IIm ftfi 4 It «italf trtrh^tbw ; »nd th« AkImii of the im iih«ll 
dorturo mm ihm. Vnut kttowBffc m in »lt ihi*B that the huidof Ike Lord huh 
wroutrht tltiit.**" Joo III. n 

1054. Why <if| (he fin$ ofJi*het proport imately so much 
smaller than (he mnys of birds ? 

Iktt'ttUM tWre k 1m (HflVrewe iKftwecn the spedjie yrmity of 
of a and iho water in whkh it moves, than between 
jh» W j of a bini, and the air on which it flies. The fish, therefor© 
doei mt require such an expanded surface to elevate or guide it. 

1055. Why have fishes scales t 

Hecause itcale*, while thty afllird probxtion to the bodies of fish, 
tre conveniently adapted to their nn>tiona ; and m the scales present 
m surface to obstruct their patnaqc throttyh the aa hair or 

(gathers w<iukl do, they evidently form the best coverii^^ for the 
acquaiic luiinnd. 

1050, W hy do fishes feat t/t sf reams (tchen they are not 
swimming) with their heads ioicards the stream f 

IhcmMs they hrtathe by the transtnisikni of water over the 
lurfiie^? of their g*iH», the water entcriujar at the mouth, and iiaasinj' 
over the gills behind. When, therefore, they lie rootionlcas with 
their heads to the stream, they are in (hat position which naturally 
Ussists their treat king process. 

1057. irhy have fishes air-hhJders ? 

IJccauiM^, fts the density of water rari*s greatly at different dtptlis, 
the enlargement or contraction of the blswldcr regubtcH th» rehiiton 
of the specific, gramty <f1ke body (f the fish to that of the water 
in which it mores. 

1058. Why haps whaim a very krgs ispshpment of dfly 
matter about their heads t 

because thwr heads are thereby reiwlerod th« %hter part of their 
bodieit, ami a very alight exertion on the part of the animal will 
Iwdng iti head to the aurtke U breaths air, which it eoMiantly 
rsyuires. 

1050. Why ham birds tkai swim upm tmt.sr wehfsst / 

Beeanie iim epieadkg tmt of ilia toes of the Inrd hrinfs the 
ntttkhraiie helsrteti the toes into the fkm of a in, or stakr^wusy, 
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• Aai i i m null mm him, lU $mm \*m tdrdfci «l ilw iA»» 

mmiB't Mik tilm \ m t% tm to ly M|‘ |»tf' aiiimiw iHi. 

— 

mmjog iMi agttnfl Om iJk« M ptvfvh iimff 

«^jr. 

1000. W Ijr ktm hird$ that tit i«; and dim oAmf /«y« f 

Idof %• wouy grewil/ in #• 

iwrfw*, hf btO(Msiiu||^ m liw* wctnii*, nfidh Hy 

itrikii^ tgidbil bottuiu* Wad^m^ Uowi’W/,, nsquiie lottg l^ipi 
heemum tlwy iiite to is»o'f» i^.at tail mjetdHm ^ 

•wrritljf h0rd»r$^ 



Fi|r. W.-triU'rwvet *»!» 


3001. rr^y ham (hr fmt of ika heron, eormorant, tfc., deep 
nmpk mtehm upon their under eur/aee t 
Brnmnnc, Dmmm} bink \m by ealeliitiir ikry m onftbM by 
tli« iiokbe<( m tboir focft, la hold the slippery ereateres apOM wkit k 
thsg/Yeed* 

1002. Why h»m ot/ere, seals, ^e,, mhfmt f 
lltOMEMv vbili tlie fiiwt it&ttble tbem to mtlh upon the Imi, they 
art «|fkally in iWir adloii op<m tlw walor, aii«i hMuM Uney 

are adapUd U the amphihioee nntmreo/ the attimali to whkh ih^ 
Ukmp^ 

1000. Why do the eMmtsd mrs o/amimati of prey, imth 
m emf ttymjkm, mlm, hyenm, hand for emd f 

Bmiiia tlwy imti^ ikit ooeur in thediewtlm ^the 






I4it tm itAfoir wmt, 

ib» ftr % tly myatm,iAd tinUA hm vtap iwKtfd twithf 

*• IMb liw i»wM4 up m Ulijr cacaiaftiMl. Mil n*k« bar atrt Ottblgbt 

tiwl mMc tli« wiiiiuil lo trmek iU j^riy wilE gmler 

mfUintf, 

lOlH. fr% d<& fhe mn of animak (f Buck m koreB^ 
dm^, jfc,f turn hmkward / 

lh<*y tlicfvbjr tbe f^mndf that give fhem mming 
^ih Ofprmrh </ danger. 

liMW, Whtj hat the tUmach of the camel a nnmher of 
dithnrf loan, Hke t-t mon^ teparate tfomackB ^ 

Ikmoc wtttfr h itvml up in tlie leparJite «han;beni of the 
•totujirh, apnrt frviu the eoli4 Aliment, «o tluii the ainmal can fied, 
witlwmt (xni«t«ni}»g all iu tinnV. IC^^ia thereby ahU h retain 
water (a its tkirmt while traitlUn^ aerosi ktd deterU, 

OfUffo m water »«hl ho ohtaiw^. 

l<K>i5, irhy do woodptrkffB “ /«//* m o^J Irert f 

IlwmuMi by iMniwg throv^h the iiocrayed woo» the «harp 
io4 hanl hill# wi; h which sire provided, tlmy ^(ff^nte 

^the ifl-wf# upon whirh they feed. 

1(MJ7. Why ore mmlj,mher$ fonyuct about three Umf 9 
hnyer than their billt t 

Ileeaape, if their hilk were long, they would not Ijore the trcca W) 
effliiently ; and when the tree* are Utwl, ami the inseeti akrmed, 
they einkavtmr to retreat into thv Indlow* of the wood ; hut th* 
tmy tUn tmym if the umtdfmlrr fjret them on sharp hiirny 
piwaf, and draw* them into the nmuth of the binL 

KKIH. Why haw the Imdkn hoyi larye horm yAtti. 4 y 
from tkrir nmtriU md iuminy hmk towmk their eym f 

Becainw® the hortJi mm m a dfmee to the #«•» while the 
ittimal foreet it* way thnwgb the ihkk l^iWrwooS ^ whkh it 

im f 

lOdtl Why kim edm tmd kmh^ and iJU ly&mf of 
hrmd caiik ymerdly, m karm mhU they am f 
Beetiai «lte pfiweiHte el hMt wowhl iniarftrd uM Uaiuddiny 


fill Mssmta mmr. M 

*SIm ilwdtklH MAd QU rjiitm tlm :rn%g of th«> roof, khU Ut* 

* Prom Tuoiioo tlm MMikotli ilm rynt UrV^ld olWroff. Her youni 

««« Ki«b «uck t>kxK2 ; Mid wtieir« Ibfe JoB XXXIX. 



ef/lr yaua^ animal Whm, haw&vt^, it k. ]ibi« ia iM itiM^f by 
brawi^infr, (.im A^^^rtu ia yrOw, 

1070. Wkjif kao€ fjifknU m> i^eih f 

BeciHioe tb« pre»ene« <Kf teeth irouk’ intt Here wflh their tuoklmgrt 

nrliile the teeth would h#t of m oenke, lual^ the cliild iamU taka 
fiMjd fequiri>tg ma4ficathn^ 

1071 . iFA^ cannrj Jksk-eaiim mimah hV upm reye* 
iahhn / 

IkHtaoiie the gMtric jiuie tif a fl '»h eating^ beitig adapted 

to the daty which it luki to |>erform. ir*7* 
matter. ^ 

1072. Why hme birth yirzarh f 

liecaiuie, liariug no teeth, the tough and tihrout |pi£j»rtb arc 
einjiloytxl to yrinu the food preparatory to digestion. 

1073. Why are i mall particles of sandy stone^ tj'e., found 
tn the yizzards of birds f 

Itecause, by the preMmee of thoee rough particles, which bcc(»me 
embedded In the aubaUnce of the giejird, the food of the bird is 
roore eflectively ground. 

When our fowU are AbuiMbuit jjr ii«t|»pl!«4 wtth nM»t, t h.^j w>on fill their craw, 
But it clotte n^a Immeitiateiy paa* tlieiioe into the Kitaanl i It always cjoteratu 
•raiUl quantitiiw, iu fm*f>urt Urn to the iwoftttwia of Irituratiow, iu like maomw. as 
tn a luiU, a receiver is Asc<l alK^ve the two larpe aioaaa wMob aurve for irr1iodin.|f 
the cxiftt, which reedrer, atlltoush the corn he imi tato it by bitsheli, aU(»wa 
the rralti to drihtrk onSy tn tmall quantities into the ocBltal link tn the upper 
ttiiU .atone.— y*oh»y. 

• CHAPTER HV. 

107 L Whyhm the mole hard and fhi fieif armsd with 

sharp nails f 

Bceaufc the animal b thoreby enabled b> bur ram in tks earth t in 
searth for worm. Itr feet are so many skopeh. 

1075, Why is tks molts fmr esmodi^ly yl&ssy and 
tmo&lk f 

Bccaiar Its fninotlme*s innbtev it to work txiidia frottadi wUhmt 



XllB KEASOIf war. 


**1 kiKHT fell ilie fowUor the mottnl«in«» txid Iho wild 1 
Hului l. 


the mi tlkking U itt coai^ by which its progress would be impcdecL 
From ioiU of all kinds^ the Utile worker emerges shining and clean. 

Whst ] }iAv« ftiwayit most sdmlnod iu tbo mole is its ejfes. Tills Siiituat 
occMkiuftlly risHitif the surface, and wanting, for its safety anti diroctlcm. to be 
hifoniiiiEMl wtieii it does so, or when it approaches it, a perottption of light was 
necessary. I do not know tlist the cleamcas of sight do|mtids at all Ufion Die 
•ire of the orgatu Wliat is gained bjr the largeness or protuiuenoe of the globe 
of the eyi% h width in the fielu of vision. Sucli a oafiacity vroiiid be of no use to 
an aitlmai which was to aoek its food in the dark. The mole did not Want to 
look about it ; nor would a large advanced eye liavo been eaai'y defended from 
Die annoyance to which the life of ttie animal must ojiiatautly oatKise U. Ilow 
hideeti was the mole, working its way under ground, to guard its eyes at all ? 
In order to Tx^wa this dilftcuHy, the eyes are made searady hWgOT than the head 
of a oorkiiig'pin ; Mxd tiuMe minute globules am sunk so deeply ixi the skull, and 
he «</ shcltcrml within the velvet of iU covoHng, as ihatatty ooiitracUon of vrh.'xt 
may Im* cahed the eyedtrows, not only closiM up the ai>ertures which lead to the 
ryes, but prtiiMjnts a inwhion, as it were, to any sliarp or protruding substaxico 
wide!) (uiirht push against theta. This a^HTture, even In its ordinary state, is 
hke a pindinlc lit a pitMW of velvet, •e.arct ty |H;rvicus to looso particles of t-artli. 



btiygiKO. 


1070. Wk^ hm ih 0 a »k&ri tteek / 

Ikacwuso tbo cW|»lmul's Uom! is »o besvy, that ft couU nut hard 
b««a supiiuntal at t\m tstui t»f a hj«ig ii«»ck (or kver), with0iit m 
fmt&itim ^ jnjwrslwr* mmwr. 






34 * 


•Jit At* tlMk JPt teOArt* nt ttt« ll*4a j ^ llwr ^ tlr witawiWMi *» 

ilr llki Im li«ftiT4tt hm irwH, (!»« tig-^traip «oil ilM visMi fb fM4 
tlwtir si. 


1077. Wh^ km iho ehph^:ii a frknh f 

Hie trunk of ttii elqiJiant #?rrwi m a fur m meh, 

ctnubilnf Iht anitiidi crop the of f rm, or lo mite wntir 

from the etream. 

1078. dt^ the hind left ejeUph^n^» i^ndjbrmrdf 

Ikxainiw the r*;igtit of Iho aurnai i«B ».» ittmI. that wKm it lav 
d»mu it wonki Wtr wVA ^rent if itt l»ont outward 

» <lo the kya of filter aiiiiiuiU Ikliif .»cnit umitr (he they 
hare n j^’nlcwi power of poahinur diw’tly upwan!, wkm the 
mjwerhti rmitckw <#tho thigh* etnd|rliten tlienu 

Arrordirir to ('*tvl«r, the iinmljrarot miMWlii*, l*> niu oJ»*t*b( 0 (r« trunk, mnoitnU 
all i»f wltirh aw under Ihi* wiU, Mini it i* to thciw'! tluil the 
firoiKMcU of (luN atiima) imm it^ It i*a<i la* protruditHl or turntnu'tiMi 

8l iiU'iiwnw. raiMwl up i.iMr turwat tooithrr uliln, roiiiKl »<« itaolf or twintxl 

aroutuJ anv «ti l»*ct. \V»*H thl» ioHlrnmont Iho Mnphaut enllmHa the )i<»rlwM**e oi» 
u ilk'll lii' fiNixiN and puifl it Into hk ii»oHlh . ttUh tUU Im Hrioa tin* tre<*Mof their 
kraiuiu'n. or fraarai Itk enemy and UaRliei. him to the Krouiid Itut thin aUmi* 
rahk.' oinitan k not only aiilapted for m’lxiuit or hnldiiif iiutMtane(?N of maitnitude ; 
it U a{«n (’upaide of iilnckiit* a aiufle leaf, or of ptekhiK up aatmw from th« 
ft <fir. Theoriftevaof Ibtfoaival^or the ettremliy are etnireled hy a iifojwt-fo* 
margin, pnal joial artlerlofty into a fttin'r-llke firmwea endowitl with i hiicli 
Aspree of MenMihitity and einaMlinpl** fleoilUtot. ft Im at onee a flnrer fur praMpinp 
and a feokr tin- dirblnu ItrUrfW'o the two uaMtl oritiruM or ihutir elevaliodl 
nerve# a» a point a^Tiiual #» hieh to ptm* j awnl ihiia it cau plek up or hold a amalt 
oiOti, a bit of hi«eu.lt, or atty trdtinf tiling wltli .iito fr0al4Mi $ 

Animal KingUam. 

1070. W h^ kme Imlt hmked clam in thdr mnpe / 

Ikentiie hats are aimoat tliratitule of lag* am! fmi i al leaai Ihone 
orgttsut are titcluM in tlirir wing*. If they alighi upem the gtmiid, 
(hey hare great diflhmlty in again taking to th# wing^ *• they 
mnijKt mn <ir apritig to hriiig their winga in adkn upon the air. 
At the angle of eodh wing tikire la plamd, iheiefiim» a bony hook^ 
hy whtdi the bat attaeWa Uaelf to the aide* of mlc% mrea^ and 
husidtnga. kyhtg Itokl of ererkea* jointitgt, cbitik% i and wliea 
it take* it* U rnnkockt iie^t and iV# wtayj are nf mm frm 
tc eirike ike air* 

1080 Wk^ dem the hatjty hg nigki t 

Boeaitae it lire* elsh^y upon rnoiba^ whkk ait night ftgiag 
tameU* 




m 


THX SSASOK WHY. 


•‘BowrothDpiahiuffcH Itiat forr«t God; and th« hypocrite’s h&patlall perish: 
> hope sludl bo cut off. and whose trubfc shall be a spider’s 

web.”— Job viii. 


1081 . TFhy does the bat sleep daring the winter t 

Because, as the winter a{)proachcSji the moths aud n) ing insects 
upon which it feeds, disapiiear. 7 /, thertfore, it did not sleep 
through the winter, it must have st arced. 



Flg.71.~BAl WITH HOOKKO WIN«9. 


10 S 2 . ^y'hg has the spider the pofcer of spinning a wrh f 

Ihx'WU.HC, an it livtH u{Mm (lies, hut dejieient of the p wer of 
/tying in pursuit nf them, it has hoou i‘n4«»wctl vvitli an iuHtinct to 
spread u snare to entrap them, and with the most woiuleri’ul 
machintTV to give that instiiu t on’oet. 

Them am ri*vr thing* Ix’ttt'r sultM to roncKnvo t ho dlngust Into which young 
poopio am iM'trayrd on iho vi^w of MOfuo n.-ituml ohjoct*. than thi« ot the spidor. 
They will find that the most dmpiwHl cmatum may i»o< omi‘ a !Kui)j<*ft of adnttra- 
tton, and l>t' j(cU*t‘tod by the uatundht to rxIuHit tho luarvt IIouh work* of tho 
creation. Th« tenn* given to those insects, hatl u* to e*|>e«’t ititcrmting par* 
ileulam eonoomlng thetn. they Itavc b<^»n divided into vagrants, huutem, 
svlmmera. and water sindur*. a'xlefitary, and niason>»piilon« ; thus ovlacing a 
vairlety in their oondition, a«d|vity, and ttiode of life ; aiid we cannot ha sur> 
prised to and them wnring In the perfonuanco of their vital funeUjiiNis (•«, for 
eaample, In their mode of breathing}, as well as la th«tr extraiuiiioa liiatru* 
menta. Of thea!) InstrumoTits the moet slrikingiv the apparatus for gplMihig 
and wisavlng, by which tlo'y not only fSbrimte webs to eutangie their prey, hut 
form fwdls fbr thefr mddoocMi and amoMdmtmt t •omotlm««i living in the 
grotttiKi somettmes undor watsr, yet bmathhgr the atmosphere. Cdrre*(M»nuing 
with their very sinftdar organisation am their instincts. We are fandUar with 
the watohfUlnotts and voracity of some s|»ld«tr», whim their prey is indicated by 
lb# vibration of the cords of w«Ht*Woi%. f Hhcra have the eye and dla- 
pgaiikm of tlto iynt or tifor. and afWr oout^diing in cvnmaiuieiit, leap upon 
thoir viclima Oome ooiimat tlwauselvva under a silken limMl or tula*, six eyes 
only pftdrcUivif. Some lioiwaMt in the aarlh, and line it as ftmoy as If it 
•sra dww wTlb the trowel mtd m^wiar. and thou hang it with deUcale eurtaioa. 
a vary atirawdlMarf degvw of «wtrtvaow ta eahiWUHl in tlw trap door spider, 
Tbl* dcaw. from wbkh lt,#terivra iu mum. ba* a fCacne and hintst* on the tnoulh 
af the rw.l amt Is m piovidod that the rt*w of il»e *i>ider can la> fndd of it. luad 


tm ir^Y, 


m 


WMt liokd wiHif h» HkimH Md It Iii 

]^!f1ISM wau 


viMtIicr th# mUm or fCMw cut, mky$ Mr Kirbj, flio of iknolt Bot 

iho hm o <lomidk mom ouHoot «fU! s }t it mv^mr imttw. vrilli an 

ottoniiiil ikl tho \>wm' pat fttr hor mM and >oi}t*a«to«{ »itd alilKi^ifrh IIiIm oaU tm 
luider wiii«*r. It ooataltit «ir tiko r m ituA tHo fpidor timiJNii itm 

atanoirphtm ttue air fai nBfMr'mal tn tlvo c dl in a mxmm not wO/ «)A|4«itiodt» 
TKe »|ddor oauioi to %hf> tnrhte.i a of air U a lo itn) ktdy ; artlh 

tills air she dmconds. and safes utMtor Iukt rK'U. wK<«^) tho mr N dlaKriiniMtad and 
riica into ttmcetl luid thus. Uioi^sh und« 2 t Wii»or, rite jii in ini air. Tharo 
unwt l¥', iKrtne pwoliar jfimirnrly of liieanKat'«t of tliis 'rn^atuiv: iiy whk’h aha out 
move* J« the ^?sUrr siimrunih'd irilh afi iifiwtogjrhor*. fftni lira i'.ririttr Uio walar 
brmtimtii tho air. 



ng. TS^wtv or rui oirnKtraiCAi. 


Th» ehkf instmioenl by which th« sirMsf perti>rm$ those woiMkra ia Uu 
aptMuins apisuatua "Hmi matter front whidi Um lUrtsoydi am i7»nfi i* the Uc(uid 
ocHttahsed in w:lU . iIm^ duclt frw» thi'ar «w!li often npm* ttltk fir»>)»wlliifE testa* 
mni Iho atnKwpiiim ha* an Imtirodiate an etfoct tifioli Ihk that itysoo 
eatMwum to It tlw a •*’d slmisf ikrmd. twmty'ftni# 

of these fins etminl* btfftdto a thmwS of lh*> trf that of tha 

sdfc-imnii. M> am aasimd that ikrre am three diffrmtil *ort» of foaierlal tluti 
prodnevd, whkli am indood nwinlmd fur the varWn* h> vhidt IlMy 




m 


TUI wot* 


* for oroT hmA oT tite Ibnoi if mino, oAd tho oiitio upon m fhmwini liia&’*P. 

F«alh u 

Are for es»mr«U), U> mis up with the euih to form tho odlii to fiao 

th«eo M with ; to m&ke tiirlit Aitd aaoting threads by wiM th^r 

ms^ \m tliwmith tlm sir. es well as thoee meshes whloil «« «> 

lfeo»M»trli*njr sn»l f»»m«nljr formed to eitimp their pit3r.--Aaf# % Jhari 
iinmffketm t» iAs% # Natural 

Why hai?e many in$ect9 a great numher of eymf 
Hecatise the orb of Ibc eye is fixed ; there is tlierefiire placed ot ’r 
the eye a m«ltiple-len«, whieh conducts to the eye from erery 
directioTi ; fw:> that iht irtscrf can see triV/t a fixed tye om rmdily a$ 
it could have done with a moveable one. As many as fourteen 
hundred eyes, or intefs of light, have been counted in the hcitd of a 
drone-bee. Tlie spider lias eight mounted upon difiereni parts 
of tlie head ; two in front, two in the top of the bead, and two on 
each aide. 

los t. Why have hird$ of prey no gizzard* f 
llecause their food doe* not require to he ground prior to 
digealion, as doen the fisKl of grain-eating birds. 

lOSti. Why have earth ivorm* no feet T 
Itecause the unduUt<iry motion of their musclea serves them for 
all the purpoaes of progression needed hy (heir mode of life, 

1080. Why have mmseU 9trong tendinou* thread* 
proceeding from their ehelh f 

IWanse as they live in places that mu beaten by the surf of the 
sea, they moor (heir $heXh by those threads to rocks and timbers. 

10S7. Why have eoekie* et iff m meal ar tongue* f 
Becanse, having no threads to moor Ihmnsalm, as tli« mmehi 
have, they dig out with fkeir temgue* a ilfyierjbr ihemmhm la 
the iand, 

1088. Why do ojrm^ *he*ip, deer^ ^0,^ rumimfef 
noeanae they Itaiu no trimi teeth In the upper Jaw, thi ipliee il 
which k oomi|d«i(l hy a hardened gntiu The Aral | rocevs, therelbr^ 
conskte ritnidy of mpj^ng ihmr Mh whkii k passcid into the 
{munch,, to he hremgkt up again mnd grmnd hg the Mu IselA 
wltiai the eroppitig proocaa k ova** 

Ikcamie, b a wild itite» liny am iiaiMfiui% espoaed to Hie 



tiii wht. SH 

tketeutoroKSviwMiofllw 
vkk«4 am t!rufet”-»l^rKBiHi sin 

^ — 

•(telfii mntirciroiift bcaata and m the m»«ti«mtion of tli« Iarg« 
•mount of rogoUblo ibod roqntfed Ibr tliair would take a 

amiderable time, tbej «ne |imvid«d wiiii storoiiolia, hj whkli tWy 
are emibled to df) tkmr ptutueiiea nukkly, and relMef to a 
place d m^Sf they brief tlieir food up afain, and diew it at 
Idaufe* 

lOSO. IF% mn mmimimf rf:wer tl^eJkHl /hnn 

thfir fmumh04 / 

Betmuee they bare iwo/Mu/ory over the muadea of the 

tkroatt by wkidi they can briif up tW food at will, 

1090. Wh^ cm ihep Jcccp the unchrwcii feed in Pkc 
paunchy from the **eiwr* the^ haec ehetred for nourUhmsnt / 

Because tlicir atomaerhs are divided into thr<>e chambem: I, the 
paunch, where the uncliewed lood is stored; 2, the reiicuium, 
where ]M)rtion« of the food are re<H»ived IVoro the paunch, and 
moistened and rolled into a ** cud/' to be sent up and chewed , and 
3. the pmllcrium, w'hicli reccivea the masticated food, and con- 
tinues the i^reoem of digeatioti. 

In nniKlrupeJK tlie defideticj of I* itsiwllj cmfmmt04 by tln» 

<vf mmtnatlrm. The fh«ep. d««r, m»4 <« tr}’*e, are vdhmit forp iwth In <h« 
upper )aw. Thrm ruinifiia«. Thr ttunici u»di wi* am fvirttiahHl vith twih In Ilia 
npp'-r )«w, and de ik 4 ruminal^. In tlM» Pmmr ebMa. tlie $nm and Iniji* dr«M?in)d 
into IHc •toirwu’Iui oaarly la iht* itale lit wltidt ihey am crofipod fiwii the 
pantiiit!, or a**.twfrodi from thelnmdle. In tlie itoniaeh, they am nofrotirtl by 
the faaliic Juice, irbldi ht thoar aiilmalt ta uauanafly coplotie. 1 him mtftmmi 
and renderwi lender, (buy am relumed a ecceuMi Mm# io ihr of the 

mouth, where I be arindlnf trclb oomplcU al iholr Idailfi^ IbetrUMralion which 
in tvNsmmry ; but wbidi wa* before kfl imprrrfocl. I wiy, the IritumHoti which 
b necfMIliy ; fur it apDcara tnm esperlmonu, llutl Mu* lewirte fluid of idnwp. for 
ejuuapk. lum no effect lu tWIoidiiif pUnla, nnbsa» llwy Harr bew firct wnm}y 
numticatod \ that it only iwndtieeia altaht man^ratton, »N«r|y a* ownwoot wat^tr 
would do l« a Ilbod^wme «f beat t but that when wmw ttfeubiMi are rwdmwd 
tc picwi by maatlaatleit, the (laid iImu aserU upon ttiem ita afwdftc oprratboi. 
lu drtii effort i» to aofuin Ihtttt, and to deatroy lludr tiMuni mmibtmry; It 
ih«« foai on to diaaolr* ibeiO. not aparinf rv«n the lotipbiwl parU, atirh aa ibr 
ncrrtil of tli# hmvmt I thmk it very probabbi. that tlw gratUkattmi alao of the 
auiiMil is rotMfwwd and pmhwipsd tiy thia (Inalty. (Uioep, due? , and oaeu, apfioar 
to tw In a state of miofmtmt wbllat they ar« chewinK the cud. It Is tiMu, 
pefha|%lhal they heal miwh ilwtr ftj«d.-i»sa%. 



m 


tUM ESdMOM WMT. 


"imntm0»piakMnofthe^ild4Tnmi: iMtBiAeuuuwlcfltlmdtmmt. Iwaildk 
mad nmmm tpmvm akm npoa the homm FiAm cii. 


CHAPTER LV. 

i(M>L frh^ do quadrupeds that are vegetable eaten feed 
io eonimuaUp f 

Itecauw their food contains but a small proportion of nutriUomf 
m that St M necessary to digest a larqe quantity to obtftiii 
•uflicient nourishment. 

1(X)2. Why do flesh ealiny animaU saivfy ihemsches with 
n rapid meal / 

Bocauie the food wl.-cli they eat is rich in nutritious matter, 
ttiid more readily digestible than vegetable f<K>d ; it does not 
therefore, rtHiuirc the same amount of grinding tclth the teeth. 






^ I®' 






irrv-’i.vifq 




FI*. Tl,-~rKi.i€4s mrn »ilateii roccit. 

10D«S, JVhy km the pelimn a large poach under its UUf 
it fi*h, jrencwdly of the nmaller kind, and 

iMt ki Ft'uch as n jwt for mtrbing ibeui ; the {smeh aJao senrea m 




THE EtASOir witlr. 


SSI 


** And mtA&A igmA mtid mrf UvIuk mitim tlwi HKmUH, wfM 

^ w«t«n brcmirht forth •hundwitly, ftfter tlieir kindi. mmI tTtry vtogod 
After hif kind: Cod i&w that it wan gocHi <-<3]r;<Kftls f. 

A paigneh, m which the are atuml, unti) the bird camm from 
the exerlion of fishings smd takca its meal at leisure. 

Ill their wild they havwr and wltoei over the iurfhee of the wster 
watdbln^rtiieshottlaofAshiMaeAih, and Siiudenly dawn, bary tbeni* 

wives in tiie fuaming waves; rising >rinuHliaMy rr\. 2 ti the water hy their own 
tmoyaney* tip they soar, the pouch iadt- n with the hah amiped :i|> durttin thetr 
mmnertiaiy submersion. The luimher of ft»h iJie iKiud* <h thit *pieie« t* illeon* 
tain may b»e oasUy Imacinofi whm wo vt that it is so (hiaiahte as to be 
aapabie of containing two ipiibns of uiUor j jai ti»'’ bird the ptmer of 
roiitractiug tlds momtiranouA mpanaion. by <»rtukliu|r it up uniistr the lower 
inmuiiblc. until it Uaewreely to be seen. In fthal^iW inkts. which Uie iieileant 
often frequent, it nets its prey with inreat Miri^tnew. 

The pelloaft ehooaea remote and aeUiary ('‘lamli iM^latod ro^^kv in the seai, the 
borders of lakfM amt rivers, as Hm breeding plane. Tlu* puwvd on thf groirU. 
is made of ooame gmaaes, and the ege«, whidi are white, ar** two or thtf-e in 
zmmtwr. While the fbmale Is incubating, the male bring* fl*h to her in ins 
pouch, mid the young, when hatehiid, are asstdiously attended b> the parenta 
who feed them by prtwsing the pouch ^igainst the bn^ast, loo as to trmniifer the 
Ash from I be former into the tb mats of the young. This action ban doublleas 
given origin to the old fhbl© of the poliran fi:«?dlng its young with bhiod drawn 
from its own breast.— A'ulpAf*# Animal Kinydou. 

lOQL Why do the smaller aniimh breed more abundantly 
than the larger ones f 

Becaoiie the smiiller ones are dcfiffned to l»c the food of t)io 
iar^r ones, anil are thcrcfoio <TCdfeif in numlters adapted to that 
end. An elepimiit produces but one dtlf ; the whale but cme youn^ 
me ; a butterfly lays six hundred eggs j »ilk-wonns lay from J.issi 
to 2,000 eggs ; the wasp, 6,0<K>; the ant, 4,000 to 5,IXKl,* the queen 
bee, 5,000 to 6, OIK), or 40, IKK) to 50,000 in a seaaon ; ami a 
of white ant {termes fatalis) produces 80,400 eggs iu a day, Hirds 
of prey seldom {irodiioe more tlian two i^s ; Uie sparrow and duck 
triic frequently sit upon a dozen ; in rivers ihcre prevail a thousand 
vninnowa for one pike ; ami in the sea, a tntUton of herring* for # 
single shark; while of the asiiimtlirules upon wlilch the alude 
anheista, there must exist hundreds of miUSons ftar one whale. 

1005. Why has the whale feaihery-Uke lamina qf whale- 
aoae extending from Us gmesf 

lleeaiiia these Imlliefy hemes, lying side by side, form a ««V«w, or 
sinriner, Ibr the large volumes of water whkit the whale riieetves 
into its its moiith, drawing off therefrom mil) tone of small animak* 




rm wm. 


** llwl Ih0tt tto IlimtftfCMttt t UftsI Umv dothod lii^ 

* * hUstmmttii hftfiMliion 

Mwl thm mmmA xxiix. 


f<»rm ft jetly filce tnauft itpott whicti (hfi wliale ibeda* A wiiftk 
li»« hmn tcnovTft Id weigr^i mi much a» ItMift, fuid its UiiMiQr 
y klitftd 4 /KiO gftllcyiii of oil. How mnxxy mOItonft of living carmitiifmi 
muit luiv« font lo sntke op tliftt onormouff ataas of ftnimid nuttier ! 

1 0^0, kom caUy end various ether animah^ mhkhere T 

111# w!it»ker« of cfttj» and of tbe CAi tribe, are exeoftdlngly 
aemitiie, maying ibcm,wlieti acting their pi'ejr inthedark, tojM 
itt pediiom acutely. Tliene Imirs are AUpplieci, through tlidr 
rooiii, with hmndiea of tlie imme nervea that give aenaibtliiy to the 
Jtpi, and that in inaocift tnpplg their **fmlert** 

11X)7. Why hoM the hone a mailer etomaeh proportion- 
atelp than other animoU ? 

n«atUfM» the liorae waa erratiNl for ajieed. Had he the 
runitnating Atomach of the ox, ho would be quite unfitted for the 
labour which he now io admimhly performs. 

1008. Wkp ha$ the hone no galhUadderf 

lk*cftus€ the rapid digestion of the horse, by whkh ite fitneeft for 
Sliced is greatly increased, doee mot require the etoring up of the 
bile as in other auimals in which the digestive process is a slower 
ojwratiun. 

1000. Whp do eetiain butterjtke log their eggs upon 
cahhage leaeee f 

llecfttite the cabhage leaves are the food of the ptmug 
caterpillar*; and allhougli the batterfiy does not subsist bcrsalf 
upon the leaf, she knows by iimilnet that the leaf will atlord food la 
her future young ; she thcrelore lays her eggs where her young ipU 
will find iiod. 

This loiiiaiiatioti siifillei Io wmmf lOMefa tlun lay their eags apon «ilMr 

110(X W hg have inuek kmg pngmdhMeJkm thmrimA^ 
like heme orfmtimre / 

Beciitat those organa (the emknmm\ mm Ocm OmmOk «Uik 
•oHii kmeke hemr aeid olhaia feeit md the pnjaeling oi them 
emtmem km thair hodiaa prohdldy enahlaa ihem in hear ar M 




niLjmtw 


^WfmKBk on hmum Kb |cM»i{ *imI ok tHMW^-oomK. vlKdi b 

met lo tlijr Xitrr. 


mm acaldlj «r%ille tbdr wings m in motion) mtkoui iJh inier^ 
frrmceqftkt vihmiiont (ff tkmr 

110i« Why h«m Am fUnyit/ 

BtMie ti!« 3 r gslh^ ind store «{« honey whiidi mnH oonetsntly 
nttraci other insects, and the bees would be robbed of tiicir Ibod 
but Ibr tho iMxigf mkick U gipe» io thmm fo*' p ' ^iieiwn, 

1102. Why hmeflm fine yrowiny ni tht: eMremUm 

efihm Uy»f 

Bmnse they iw|itire to elentise tkir bodies and \ ingi, and to 
free them from partidea of dust ind as they cannot turn their 
heads for this purpose, they hare hairy feet, wfiich servo as brtishtts, 
bv which any part of ihdr bodies can be reached and cleaned* 


CHAPTEE IVI, 

1103 . Why when the perfume of fiomn u unueml!^ 
perceptible wet weather be anticipated f 

Because when the air is damp it eonveyt the odourg of fowtr* 
more cSeciively than it does when dry* 

1101 . Why when iwaUowe fly low may wet weather be 
expected t 

Beanme the inseds which the swallows pursue in their flight are 
flying low, to eecape the coldneti qf the vpper reywm of the 
atmoepkere, 

1^105. Why da irnke and yeme yo to the water, and daek it 
oeer their bach on tkeeyypraach of rain f 

Because by welting the outer coat of their f«mtliers before the 
rain hdJK, by sodden dashes of water over tlie surihee, they prtmnt 
(he drape of rmmfrom pemtratiny to (heir bodice ikrouyk ike open 
and dryfiatkere, 

1100 . Wky do harem and cattle eireich ami their meek* 
and enitftka mr m the approach of rain f 

Beeansi they smell Ow/hifrmtf perfmmm\iUn iadiiMlk llie 

air bf its increasing nuibtiiiwi. 





m 


tm 1UUa0» Wht* 


** f v0 rwMtttiMir 14^ Snrdl^ 1 v{n nMentMMr % 

utiriL 

1107, iw^y ekaft^e qf teeaiker he mtmp4ti0i tphm 

dimeific mimuii are re§$ie$i f 

thfir ikmii are eseeodin|r!jr aenaitire in aioiofl^ertc 
iii3u«rMw» and they are opi>r 0 i^ a»<l irritate<l by (he ckait^ingi 
eomiifum qf the atmot^Kert, 

1 lOH. Wh^ way fine weather he expected when^ epidert 
are eeen htuU^ eonetructing (heir wch* f 

th«MW tii'HV'tjt are big-hly utetiaitive to the state of the 
atiooiphrire, arul ivhen it u seitiii^ floe iUey 'build their webs, 
liccauw they kiww' iiwtiuctivcly that fiie* tcill be abroad. 

I UK). U'hu t« wet weather to he expected when vpiders 
hde r 

Ite*^aws« it shews lliat they are aware that the stale of the 
almt>»|*ln're (hut's not favovr the fiipkt of iMeetA. 

I Hit ir/^y if ^nnf»fiy in tar^e number* may fine weather 
he expected t 

IWad'^e it shows tliat they fwl Die sbite of the atmosphere to be 
favourable, which indu(H>«i them i^i b) haee their places of skelter, 

nil. U^hy if owls scream during foul weather^ will it 
ehartye to fine f 

IWause the hir\l» are plcMurahly ex? itd by a favourable change 
in ike atmosphere. 

1112. irity is it said that (he moping of the owl Jbrdels 
death f 

llceause owk lawam when the weather is on the change ulml 
when a patient U lingttna|r on a dMtlt bod, the alteration in tlm 
atato of the atmosphere fw«|ne»tly Indneea death, bcesmse the 
faint and itxpirinjf flame of life has rml strength enough tc adapt 
iistt/ to the change. 

1 1 13* Why vmg sect mother h expected tchen spiders 
break qf their lee&i, md remove them f 
fibetim the mneeti, aniypaitng the approach o( rahi« ffioori 
theii mbs for pruaenytiw. 




fur ftiujiaK wuf. 


m 


fhaU \h» wrmX om\ make horMl« and mj, and halelt. and gatber ttndet 

Iwr atotkrw : tbere shaU tlie vultnm ata> be imttMwed* vmy one wUh W 
main***— laaiAX xxut* 

^ ^ 5 . .V,., _ 

1114 . Why we expest m eontinmem ef fim mmther 
when htm wender far frem their kim4 1 

Bmime tins hem f«idi bkiincti^el;* that Cron; the fttiita oi the 
aliiioephero they n^y wander Ur m $m^di of honey, wiUiout Uie 
danger of being orerUken by nun. 

1115 . Wh^ if peeple/eel ibrir mrne -'chf^ und ihmr honee 
rhemmafie^ map rain he expected f 

Beofttme the datii|meea of the atmaiphere aHWU it# premw upon 
the body, and emhsea a temp^>ra!ry dt?^iurbanoe of tht lyatem. All 
general dUturhancesi of iho body, manijtmt (Aemref^tei in (hnm 
parti which are in a m*>rhid tfafc-^a& m a cvrn, a rheumatic bone, 
or a decayed tooth, 

1110. IF/iy f parious sere close map rain he expected f 

Becaa«e plants are highly sensitive to nt moapherio changtsa, and 
close their petals to protect their stum f ns, 

1117 . JVhp when moles throw up their hills may tain he 
expected f 

Because the moles know tnsiiticttvely, that on the appntach of 
wet, worms move in the ground ; the luolos therefor© iKSCotim 
active, and form their hills, 

1118 . JFhy is a may pie ^ when seen alonSt ^id to foricll 
had weather t 

Because mag|nei genemliy (ij hi cx^mimny ; but on the approac^h 
of wet or cxdd, one remains in (he nest to take care qf the yoasy, 
while the oilier one wandiiTS alone in search of food 

1110. ¥Fhy da seagulls oppear numerous in fns weather / 

Baenuse the 5i4ies swim near to the lurfacc of the sea, and tlie 
lards msemhls over *he sm to eatch (he fish^ imUad qf sitUny on 
roeiSt m wading on the *h<*r«. 

11:20. jrijf da sm^yulls fly oeer the landt an the t^tpfwwb 
ifsfarmy wmiber f 

Ilecme in slonoy weather they cannot catch fiibi aid tha 
amrib-mcirms cam up m the land when riltl fiilk. 




rai BUKW mrr. 


■ AaA t (l«i. HM I M Vint* Uk* t im) Ibr tiM wooU 1 9r anr. MS )« 

•I raii.*->FijLUi &tr. 

; ^ 

nil. Wkjf if itVrf* ia ip#/, oii frAtAlj 

ibrndetf h ejef$tted. 

Ilmoie bii^ tit; d<!{M^«wiic^ hj an mifimmralile in the 

•tm<i«|tlicf^ and tm 0 1hm§ jugful ttgirih mkkk gim rm i& iketr 

$m$§, 

1 122. Wkg f euliU rm around in mmhm, mag ihttnder 
ha ejejmeted t 

Biieiiiae iho fketrknt ftuta of Cite atmntfflierw It&s Uie aTaet of 
making thm fp«*l antmy and irritabk, iuh! tkig ckasa rack otker 
alwut k g«i rid of the irrilMlitg. 

1123. Whg if hirdi (f p<mag§ arrim mrlg, mag ievere 
maiker he expected f 

IWftiuie It ihowa that the *mtlka|i*>tMi of unfavonrabls weather 
liate »et in, m the latitude* fVom wl»kli the bWa come, and that 
they have taken an tarlg fight foeteape it. 

1 1 24. irhg if the trehs /f the gammer epider pj about in 
the atilumn^ mag eaei winds he anticipated f 

Ileoiu*® an ea«i wind i* a dry and den«e a ind, and aoitahle to the 
flight of the goais^amer apidcjr ; the *pi<ler fetjling inatindi » ely the 
dryue** of the air, throwt out it* weh, and flada ii mre tkan 
umalig huagant vpon tke deme air, 

Tbt wbiemtion of the diaitgin^r rh*»noTO<ifit which attand the vaHon* ilatc* 

•f the wcalhcf k a rer/ #fv*ajr. ihi»i«h an ftnml rxm <iw im 

taht dawn ihal «m ho rtdkd U|xwt thoro «ro modifying dn'-um* 

•tantw* which iuflimica 11*0 wuaChfr iti viHotti loqatititw and rllom iHi, 
To otMwmt mtW liulh-alKmo netninady. no ikhattomoami »houid Iw 
alone, hut ooeond iw^ d u*«»i her. The chwaaCer end the duraiim 

of the woaUMT of ihe orecv-atnir the dlreeitfew of the wtiid, the f«jnii* of i hr 
ciouda, Urn iiidiiwlMinw of Hmt hamToet^r. the rhw or fhUaf lt»« thentionecor. and 
th« iiiiliiiiaiiH} htmnminp^ of bird*. hM*tm Jotecl*. aad flowow. ihouM ell 
taken tnlo aoocaiut kh hough ino dhwri leatwrlai advaittaigee Mte m i mteh a 
itndy, It indiMwe a habit of Mwertaiion, and 4evvhpm Ibe indactlfo fheulty of 
:hf mitid. whkh, a\im a|^»i>iM to fnare aamifkagil Uiaii, may tract tiuiortaiH 
often to their trrtatrr catma 




ftSAioar w.iy. 




^Oo In 'itd llwwi «}ii«g?utt; coiiKliix^f \m ms% hjrI !>» wU» ti, 

_ ... . • 


CHAJPT^R !.VXI. 

1123. If A/ <3*1^ fiminmr Jf^m fkr&Hgki0^ <?iV» ? 

OeoititAi', h»viii|r m atttl Ui::»jar in ad tv* 

muiwruiljir powm of otWr i^iutkin, fcnv#» ^ui«wr«il with thu 
power of apinnhig a wob wl«rh w ;io J%h* that it doiita in th« 
ftir» and btsar^ tlwi W% of tln> ss|ji*.ki‘ ftr<*m pla<.i0 to placet 

Eadt web aet» aa^a^hiilkioiv and the ^^pider attadied tbenito b a 
little 0ltir^nauL 

1120. W i& Cfiek^U make a pfeidutr chirping »mtid t 

Beeaniie they have Iwurd trinjjr oa»e»i, by the fridion of the 
of which they muae tiidr pe<tnihcr noiiie» to mttkf kmmn ta eaek 
Mmt mkera the^ are, in tlie dJirk orevtoea in which they hide. 



f%. 74r^wb>w«vo»ti vnm »(• ascuii. 


1127. IfAtf km the ahm-wmm a hrmh aitaehM ta i/e 
Imlt 

lieemee it b ttect^Mry to keep tt» bark ckiiii^ tlial lAt U$ki 
rkich Ui Mjf miii ma^ mi U dimmed. 

112S. W dmm the ^hm^worm mmit a Ugkt f 

Beeatnw tlie feniiile g^bw^worm U witlieiit wiagi, but Uie taale Is 
a winged insect, the Iwnale, tberdhret b endowed with the iiower 
of dispisying m ^lOKphoresceiil light. The is only vudhhf b« 


m 


fill KEAioar riiT. 


" Hftnt «» %ti vh« mi li» i»re*t timt do bin^inm in fwit vidurt 
§m iUvf worki n( t*rd, »«d hi* woiMkry in the d0e|>.'*—P»4U^cni. 

r)i;:ht, but it i», neverthekw, beaiitifuUy a<!iipt«l for tlie pturposo 
istitiHi, k-cauw* (he male h a niaht-f ying insect, and never venturea 
nbryad bjr da^. 

TJm R’ «7ibt* dirft'r«-!w'<» of twtwcMM) nntundmtR upf»n tlw use* of 

Uiifht of * ff*fn»*wor»« ; ihf:Tt «ro stmie who doubt ihat it i* eililliited to 
•itrw t tiio hftnf uMMWt. Tlwi obj'r« tor*, ltu>ir«ver, uiTw wo ciplaiijiUoii of the 
btHohon* jinjfK*rih*» of iho worm. Sir (.laulo* lk;H saj* the preponderance of 
tur ®ir«unuf!jt h docwWly in favour of the rxolanathnt we have given, 

,l 1 21). IV hg dots not the iris of (he fish's ege contract f 

IhxrauHO the' diruiniahed Hj^bt in w’atcr is nemr too strong for 
the retina. 

lUiO. Wkg w the ege of liu eel covered with a transparent 
horng cownng f 

IWttums the et‘1 Uv<?a In and |»ii»bc# its bead into mud, 
ftiwi uiuler stoto's, Xv , it niHfdwl such a coverinjjjr to defend the ege. 

ff'^hg is the whale prodded with an ege, hating 
retmrlablg ihkk and strong coats f 

thou use, srhfii bo i* attaeketl by the sword-Hsb and the sbarit, be 
is alujiwt belpksi* apiinst his encmicji, as they ftx themselves i^n 
bis l»up(! carcase. He therefore divw with them down to a deplt 
where the pressure of the water is so great that they cannot bear it. 
1'he eye of the whale is eipresaly organised to hear the immense 
f^rrxsttre if extreme ocean depths, without imptdring the siglii. 

1 132. JVhg hate fishes m ege^Udsf 

IJotmusc the water in which they »wim keeps their cye« mokt. 
Eyelids would thercture be useless to them. ^ 

1 UI3. Whg hme fishes the power gf gieif^ (heir ege^alls 
vrrg sudden motion f 

Because, bavlng no eyeltda (such organs being utineceiwary to 
keep their e,^es moist), they sitU need the power of fheeitig their 
eves from the contact of foroign matters ; and this is aecured to 
tiicm by the power they have of giving the eywdMd) a very rapid 
molhm* which causes veiKiljon in the fluid surrounding it, and sweeps 
ihesufftm. 

taw widkm maw fnaiiiiMiKllr bt asem in Uw sorss sf ftshna in stwa ikdMk. 



Tim WitT. 


m 

** Attii <:»<i4 miwk Dm bffMrt «r th« Mirth hi* h’ «»Uk ullcir fcb«is‘ 

Mitiii »ti4 imtythiuff Ihai cm^pt^h u{«qii mrth kTUxt hit ktiid *. 

# aita Goil Ihw that it wm g<Kxl.’*-'-UKKSA2« 1. 

1134. If'^% u ih^ iachrpml MrMi&n ttf the 

thick and T 

lfecaw»!S, a» Um ey<! k inc) roiiiituntl;* to Just: mi 

jouniies, it h {yrovitU^ with % wui.tl» eleansc^ the 

*7*% and moftt iujifaiitly aiid Kcar<?lv r« ; vavTn th© d\mt, Uuui a 
lyjtteiy HeoiTtioii would. 

1135 . Whif dam the lamer bill ike eea-erow prajet^- 
beyond (he upper one t 

ikrcaua© the bird obtaiiiK hk h»od by ataeff the tt^aier 

inU) whidi he dip© hi» bill, aid hUa hit IWkI oitt. 

lLi(h Whp do ike vtvulibles of ike erose-biU overlap 
rack other t 

IkTauso the bird requiiwi a pocubar bill, to Ciiable it^to split 
st'tds info halveSt and to tear the oj>en tM>ne« of the tir*tri*o. 

1137. Wlp are ike taih of Jiehes so much larger than theh 
ftntf 

llecau^ their taiU are their chief insirumenU of motion, u hih 
tluw till* are employed »it»ply to direct tbeir [urojpcM, and ^leadjf 
ibdr morenwnU* 

1138. iFhp hape oren^ and other quadrupeds a tough 
ligament called ike ptix-%caxf running from thei*- hack* to 
ikeir heads f 

• Ihjciitiiie tlieir hetda are of conwidemble m'e%bt ; and liavi.i^^ 
fivqufmt oim^ton to lift them, they are provided with ai> eki^tic 
lipiioent, wrUkfh m fmieimi et the middle of tWr baeki*, whtle ita 
other eitreinity k altMdietl to the hmd. Th*i enable* them to 
num their hi»la <«u»ily j otbt*rwiae the dloii to d<i ao wtwid he a 
uork of bbonr. To the harm, the fm^waa act* a* a tiatund 
l*cwin^'rdn« iiiMktii%' it to hold tla heail m that |KNftitoti whkdt adda 
to the grace and beauty of the animal. 

Ill mrtW hmt Dib tm\ tie mm yu alm ateag Dmi fwrlthm of the 

*Mca, lilt cbttrt, and it»« tore rUm. 



THB llASOK WHT. 


m 

*• M & shephciid ; be shAll gatber ttolambi With 

bii »n»» wid OTWy tli«in In bis bosom, and shall gently bMd Ihooe 

that are with young XL, • 

1139. Why hum the /males of the hanyaroo and t^sum 
tribes pouches y or pockets ^ formed in the skin (f their hf easts 
for the reception of their young T / 

Bacattae tbeir young ones are remarkably small and hdplcss ; 
in fact, more «o thtm those of any other animal of equal proportions. 
llcMidcs which, the full grown animals have very long hindlegs, 
and they progress by a series of extraordinary leaps. It would 
e^msequcntly l>e impossible for their helpless yopng ones to follow 
them : God has therefore given to female kangaroqs and opossums 
curious pockets, formed out of their own skin, in whkli they place 
their little young ones, and bear them through their surprising leaps 
with the greatest ease and safety. 


CHAPTER L¥IH* 

U 10. TV hat is (he difference between an animal, a plant, 
and a mineral f 

ilie great naturalist, Liimietts, used to say that animals $r<m, 
Ure, and ftel ; plants ynm and Ikmi and minerals yrotc. 

Animals arc here defined to eidoy them ooifwiitieiis of oxiateiice; 
{dints two condtibns ; and miner^s om coitdiiion. 

Tins definition has, in latter days, lieen held to be unsati 
sinee there are a fum plamfs that ojnet mpposed to feel, and it few 
animals that are BuppcMed to have even toss fieling tlie 
wmsitim plants tdlttded to. « 

The imebe detuition by JAsmsem, nevefthalea#, is fipift as lar as 
regards a t»«#l siq/mly of the bodies coQstitatti^|lb pum gtvat 
Idiigdfimi of nature. And it tusy be sniEcieiit to mp ikoA 
j|«i 0 i«lr~»grow, live, fed, and 
PUsnda--i^ and lira. 

by the addithm of partidea of inatter. 

If we now state the ftiw etcepiksM tbat wlittttiea toCbli Mnttiafi, wn 
^ b^ m coidmtiou M 1^ to Hw Iruib, m \ka vtmmsmo* at 
wtn f on m . 


#111 iiAiov 


ml 

•And Gtftd miA, BMML 1 haw *i»en you twjr Jierh iKMvliMr ktffd, wlikt) U 
upw. tiM fiwtt or all tl:s «arlH, and en,fy if(«, iu u« wh>rb iw tlw trait 
• of a tm, yi«)Mlnir alhd } lo you it aiiali b« for m«iat.'^-Qsiixai« i. 


J 141. W i« #V mder^irnd tk^fi phfJi jWI f 

BecMW ihtf tennUee clmm lU h^ing 

the Tfifi## itttjp itlfm-t it» iofttres vmi ihiit A%ht npmi 
them i otbcns ck»$« itp<m the apjmmeh i»i riuti, ami at wiwat, 8n<J 
fiBiriiMtt «nd turn towaris ilie ami difri, ^4 ita iii% tmnsiu 

1H2. Wk^ h U mai&rthy^-d iketf aoM.* pimk' nwm I 

iteocbse oortaio sm$-mfds Hiro^ ». tf uiidcv«li»|>cHi yomig 
which mar© Itmmgh the water hy t he aid of fine f7*«r, m mua- 
cnlar hain». uitAl the} find u eulteldfi platHJ iijwr: whkh lx> etUich 
theimdres. 

The roota of {ilatita will pcnctmte through the ground in ihe 
direction of water, and of (kvoumWe moil. 

1143. 0/ what elementary mh»(anie4 mr jylanti compoMrd / 

01 carbon, oxygen, hydrogen, and nitrogen. 

1144. Whence do ptmls deriee thoee tulatancett f 

From the air, the eafth, and water. 

1145. How do planU obtain carbon f 

They obtain it chiefly from Uie air, in the fimn of antt 

gar. The carbon, of the carbonic acid ga«, which k throw n out 
by the breath of aaiwiali, and by other in nature, h 

ahmbtd by the lmee$ of planU^ and the a»gye» which lad nnited 
With the carbon to fom the carliomc acid ya$, ia again mi 
tree for the uae of aaikoab. 

1140. ITom da phjfd 0 obtain o^yymf 
*Tliey obtain it from the aimotpUrk air. But m they do mit 
w<|iur© a large amount of oxygen hr their own me, they (kmw off 
the amimnt wMek it im exrmu, alter haring aefMirated it firom the 
cither ciemenia with which it wm oombiiied when inkm up hy them. 
From the htdnble bhide of gnuei, to the atakdy tree of the fiirait, 
planl* operate to purify tl«e air, and .to ooitwI and c<'io'tii«rmd the 
ctnTO|>iloo of ilt« m. b}' the myriadji of anlwah tuhabi^ng the 
earth. 

U tuw bant etneiwtly vtannA tliat in rexotR* puiUy tbx? mi, % ' 

add .tf A»f, an I • fwen o( *»wi tb**. tim |ww. 

WM* of debt h maomn ^ lUi* actfcwi. iiMrjr d» awi rwu^n mymo I# ' 
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TH« BRlSOJf WHY. 


** The hmmm dodwtj tht f tory of God *. and th« flrmjuneiit ehowciti hie handy 
work. iHy unto day wtt«reth epeech, and night unto iiiidit thoweth 
knowledge.”— P»-» LM ail. ^ 


tlie air, by night, hul, on th« contrary, give off carltonic add gafu Therefore It 
haa been atated ll*at planta in room* by night are unhealthy. Mr, EuIkmI 
ilant, cmo Of ll«j ahlr*it chemist* of the prr*»m*t time, make* the fuihming 
remark* upon tbi* aithji-d in his ” Poetry of Science 4 

”The iKOwerof decomposing carlKniic acid is a vita! ftinction which Igdongf 
to tlH!» mvci and Imrk. it i>a.H aiatcd, on the awllmrity of hding. that 
dtiritig tl»e night the plaid *ct» only as a more bundle of tlbn*a— that it allows 
of the clreuiation of earltonie adit and It* evafmnttion, uticbangrsL In his 
iHgoritoas to ttupJtKWt hin chendc^il byiHjth*'4»is of t-espiratioit, tho able cheinist 
nogliictod to enquire if Ihh was abHolutdy romrt. The hi^althy plant never 
cnaaea to decoitqMM* cnrlM>ni«r neid during one moment of its existence; but 
during the night, wIm ij the ••xrilcuunt of light is reniovcil. and the platit 
rep»>M'n, it* vital power* are at their minimum of aettion,. and a much less 
quantity i* dcrnmixeunl lhau when a KtnnnUling sun, by the action of it* ra>a, 
i< comiidMng llic exert lou of every vital function.** 

In hot, swampy eonntrim, whore vegetation is vcTy rapid, aiwl tho soil loaUiHi 
with dwomiKising carbonic matter, the plant* absorb more carbonic add than 
they reqidrc, and they iAm evolve carbonic acid gas from their leave*, lienco 
•urii ehmates as the Weal Indit'a are injurious to /i/«, though favouraide to 

1 1*^17. IfouJ do plant $ obtain hydrogen t 

'Hiey obtain hydrogen in combination witli oxygen in water, and 
with nitrogen^ in the form of ammonia^ as which it exists in animal 
manuriw. * 

1 1 48. Ifow do plants obtain nitrogen / 

f’roni Itie atmospheric air, and from tho #otY, in whitb it i« 
combined with other elenicnts. 

1110, Jlote do plants apply these elements to the formation 
of their own structures f 

When lho«w aubatanecs which form the fixid of planU are aWorW, 
either by their Icaveai or their root#, they are converted, with the 
aid of water, into a nutritire sap, which answers the same 
in plants os btooi doe# in an* mats, 

1150 IJow is the nutritiee sap applied to the growth and 
enhirgrment of the plant f 

Every »e«d contain* a small amotiitt of nutrition, »«t!icicHl for the 
sustentatkm of the germ *f the p/ruf, until those vefiiMil« are 
fbnmd, by whkdi the nutritive element* can l*e atieorbed and used 
for tiie further development of tlie livings struct urt\ 

Tlie earth, penetrated hf the «nn*» my*, warm* the sWping 
Ipyrm, and Qulchen* It iido life, Ftw a short time the jrvTm Vivt^ ujwm 





THK l£4SOjr WHY. £68 

itw iitHMio grow lior tb« ooUK md Wb fbr ttw» iMrvko of mmt 
ti»t )u! x«a9 twiug fSartii food oui of i\m i^urtli * m err. 

• 

ilie^eed, whkii, m«iaten'4»iuid warm^ hy tho fields % kbul of 
glatiaoiui atp, out of wUob the fir»t uiombors of th« ^laut are 
formod. A»d tiiou tbo texultu' IoaT, lo^tking up to tho akj, and tho 
•lendor rootlet pouett«lin<< tbo soil, Vjifin to dniw llioir liuiiUiiauco 
from tiie vast stoi'ea of nature. 

1151. Of ufh^ni do meffetahle Mt^uctifr^s n^mlti T 

Of wmmhrmmt or Uiln whidi. wio?i*sly 

forra colls, tubos^'air passai^es, At. whirli bt m a stron^fcr 

kind of menibmuo, and whlcb U variois^ly appHotl to U»e pnx(liH t>>*i 
of Iho orgu«3 of the plant**. And of or^owjt, formed by those 
elementary substances, by wbicli the plant® absorb, secrete, end 
grow, and fulfil the conditions of their exi^lonce. 

1152. irV/y are seednt ^/enerall^ enveloped in hard ea»e$ t 

flecausc the covering of the s<*ed, liki the whidl of an egg. is 

dcsigniHi to preserve the ^trm within from the iiiUuence of e»lenial 
agencies, until the time for development has arrivml, ami the 
conditions of germitmtion are fulfilled. 

115J1. JVhy does a seed throw out a rcot, before it forms a 
leoff 

llecausi^ nioisture, which the rof»t ahsorlw from the earth, is 
necessiiry t4> enable the germ to n*e the nutrition u'/tirh the need 
itseif cvnlaiiiSt and out of which the leaf mujst Ur cbininate<K 
Moisture forms a kind of gluten, in which the starch of the M'-esl is 
dissolved, and converted iutosogar, the sugar ini*> nirlMucawius sap. 
and ilie sap into coUalar tiimue and woody fibre, as the leaves 
pnwtd theinaeh'cs to tin* Influence t/ie air and light. 

1 154. W hjy dms a plant grow t 

Ueeause, m iocm as intnnljranes awl vesacli arc organisid in the 
young |?erm, the nut**itive fluid, fortncMl by its first organs, begin* to 
mom thrimgk the fim sttuetmerst and fr**w tl*at lime the jdant 
omimencea to i»cor{iorato with its own mhstsnm ilm tWmenta 
with idikli it is sfwrrinded. that are mtHahlo to its defvohtpmmi. 
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tax xxAJox WHY, 


'Cah tfi« null fftm tip without miref can the flafr gnm wUliout viAorf 
WMlil U la |ut tu hi* fraeiinowt. aiid not rut down, it trlthefutibi h«ft»w 
a»r other berb.**— J ob ^ 


CHAPTER LIX 

1155. Why, i/* wfi break the Hen of a hymint\ do we eee 
a ylutimm fluid exude T 

lloc(fcUfti!» by breaking the ulcm, we rnptnro the veseek of ilie 
libiit, fttnl cftufie ilie nutritive fluid to encape. The sap of the plant 
k mahyou4 to the blood of man, mi the veosels, to the airteriee 
and veinn of the atiimal body. 

1 150. IF%, if we split the petal (fla tulip, do we iee cells 
conimniny matter of various colours f 

lkxrau»t\ by splitting the petal of the flower, we diseloee the 
anabtiny of its atriicture, and bring to view those eells, or organs, 
of the vegetable body, by which the different tsflouring matters 
are acreted, 

1157, Why, if we break a pea-shell across, da we discover 
a trnnrpaient memhrajie which may he removed from the 
frren ceils underneath f 

Ik'causc wo separate from the cellular, or fleshy part of the shell, 
the membrane, tchick forms the epidermis, and answcni to the 
skin of the animal bcxly. 

1158, Why, if ICC cut through a cabbage stump, do wcflnd 
an outer coat of woody flbre, and an inner subsiamce ffottMular 
mutirr f 

lk*cttui*t? the woody fibre /lirai* a kind of skskUm, which «a|fKjrts 
the intenml slridurc of tl^ plant, mi gives flurm and chaitieteil^ 
Its organiHation. Tlie woody fibre of |>lanta is hnalagoua 
bony structure of animal bodiea. 

1150. W kg, if we cut across ike Hrm of a plant dowc see 
n umcrom tubes arranged in parallel lines f 

Ikeause we tliereby biyng lo view the ttsmU fwmet by the 
vrmbrmm and fihrm of llte vegetable l»ody, for the iranamiiaton of 
the fluids, by which the structure is eusialned. 4 

kstvi, iMt tok’d vmm*U ot pkntw, fiorm #i«»(e4ii4tbr laleiwUliii 




f UK «tiuaoir wmr. 
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**11 WM tktaPtod tu t fCMidl ifoil b>-K*i3M ««lert» ih«% tl ml|M brtntt fbilli 
bmtidioi, Mitl tluitl tl mifbi btmr fruU, tbftft it n»%bl b« • fo'^ 
vttie,**-^£i£ii;:iBL Kni. 



uid MTV^to iUuftmtc tlie wondorAd Dtrticturor>f idtutU. Willi pititnrf 
fttid cm, tbcj Bi«$' bo jiroduocd liy Aiiy ihmwui, mmA wUI ftlib^ii tn lnterwlin« 
oo(«op«tlou. THc Itmron fthoidd be when Ibcy m i« pvrlbetlw.~*»ua 

k, wbcit »mn« of %lm wlM Icmtcq bQ^Hi to 141 from iho trm. Soknt fxsrrvHrt 
loaves, takhiK ouro that ihns n(4 bfokeu. w i)i,t>tr«Hl by hiweeii, Jmy tlicin 
iu pam of rai« water, and cxpcwM to the »lr k.i> d<KifmiFKM(UltHi. 

Kotioa ttM» water from tinibtntlriio, iaktutr onl, io (tam^To tha ImiviM. Th»y 
uotnl not bo ojuunittod moro tlian once a woek, tuMi tlx i ont^ to •«»« timt the 
Hater k Miifflcicttf t4> mvvr thorn. tb m itme f'.»r thdf «cifl |Mtt« 

to bvcx'tfue liwo^niHMfod. then imfctt U}oa> oot, attd iay»oK them ou a whtta fdabt 
uitls a bttk vrator, wKth away earetuD.v, with a auttel ha^r pc iK'ii, the frean 
umttcr that dings to th« ftbrea. The chief riniuimtnoui k /jo/kaca oit Iho ?jart 
of the oiKrmtor, to Afloar the loav<*< ant! s«oil HuSldctit tint ui doocunfiOKC. 

Soimt loavcM wilt take a Al'w aod sAhttn a few mot>!HM. but a tafia panfbl 
umy lie jmt to dooonj}KMe at the tamo ttiiie, and then* wiU aiwayi b« tfvrna 
rcatly for the proeeas of cleanahtg. M hen they are ihtwmigiy cliiaiiial, they 
alinuid be hleadied. bjr tiiwpltipr for a aiiort time in a wtmk iiotutiou of Chtorida of 
iijr.c*, T'liey should then b<* dried, and elthor jm'jaw-il flat, «>r arranimd In tx4|uat« 
for prmeri'^atioti under glaai aiuuieii. TU© roault will amply reward the {lenia* 
voraitco of the optnrator, 

IIGO, are clayey mih unfavourable (a vt^eiatior f 

lk*cfitise the «oil ta fee dene and adkeeiee to allow of the free 
passage of air or water to the roota of Uio phuita ; it abo ohetrucie 
the ei|mn»ti>n of the fibred of the roota, 

1161 * fFAy are eandtf evil* unfmourahh to ve^etedi&n f 

Iteonoae they omuiiAt of partlelca that liavc too little adkexion 
to eaeh other ; they tlo not retain aulficient inolature for the 
imimhmcni of the phnitJi ; atul they allow too iwneh aolar heat 
i} pail to the roola. 

1162 . Wh^ are chalk e&iU unfavourable to vegetaUm ( 

fkxwnio iWy do not absorb the iolar rave, and are ih0e^'r 
cold to the root* ^fdante, 

1166 , Whg drrr nLeed eoih favourable to w^etation f 

Ileeauae the}’’ eontiaji the dements ef nutrition tamefitinil to the 
develuptiMnit of the vc^f^aidea, and the plaoin aliwKHrb from tlieio 
those eoaathl'OeiJia whh'h art necesaary to tlieir gtowUu 

1161 . Wh^ do farmm now iterant crops in rotaiioB f 

Ihmmm evmy phuai taheii somethtiig bom Ih# iiid gifie 
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THE *«A« 01 C WIIT. 


* U« Wtlivtflli file Mtb Mta U» cluutiaeni ; the earth ta mlUfied «ith the 
tmil of ihy work*."— l*I41Ji CIV» 


•OTneiMng bock ; but all kimln of plants do not abnorb nor restore 
the eteinentji in the narne proportiona. TlitTcfore a snceension of 
crop# of one kind would ioon impoverish the iw>il ; but a suecea- 
Hum of crop# of difTcrent kind# will eonipcnsate the soil, in aome 
dej^ree. for the nourishment withdrawn. 

1105. Why do farmers manure their lands? 

IktcauMi!* vary, and crops impoverish the soils, the farmer 

employs manure to restore frrtil if //, mid tii adapt (he soils to (he 
wants qf the plants he de»»inl^s to cultivate. 

It iM rrmiLrk*bU) that Nature henclf ottt U* luiui the iiocessUr for 

rhanfitif thct nucci^ton of s'’^oMrtJii*. 

\Vto«a hnv4? <;*Viau!(t<#I the «oit ufK}n which tlicy jrrow» they will push 

tVufir root* fWr iu sH'^rclt of KUHicrutiicc. and In time migrate to m tmw toil, whilo 
'«th«t fikltit* wit) •prlng ufi and thrive upon tho arm vacstod. When ft forest in 
North Amiftiriai U dnstroytHl hy tire, the iwsai lV»at grow afterwftrds are Uiilik# 
ilkOM!* that the ftrr ('(O^sunuxl. and evidentty arise fr«>m that have iottg Iain 
huricnl in the mrth. waiting ttu- lime whou U»e aseexlUajicy of Uto reiguhtg order 
of plant* should ct'ftse. 

1 1 (lO. W hy are grasses so widely diffused thrauyhout nature? 

Itecause they form ihefomi of a very large portion of the animal 
kingdmn. They have therefore been abundantly provided. No 
#}H»t of etirth is allowed to remaut idle long. When the foot of man 
ceases to tread down the path, grass immcilintely begins to appear ; 
and by its universality and the hardthtKHl of its nature, it clothes 
the earth as with a car{)et. 

If any graaMw. wh<»M ieavea are ao dry ftitd withortMl that Dm plaiils appear 
dfiftd. fe»ive and numw their rilsittmus in the aprinf by ptithtng forth il«w kstvei 
fr»«M till* boswn of th« former Witherii^ufs 

Grftnnwa arc Nature’* car*. With shift eiolhc* th« earth ; witli tiMMWl *h« 
sustaOMi its inhaldtftnt*. Cfttlie frs-si wikmi i,h«ir Iflftvtw ; binl* upon thtur 
•maUcr 1 warn uimn hurgerv f^w. few mid^ftr* ntXHl told ihai th« 
plans* which prosluc*? oijr bfvSAl->c»iirnk iwkwig to Ihla clasi*. In ihtMi* 
wl»teh »rv timoft rnnctwlly cwishlrnwl tkMfrrnmm. tiumir ntirmanUtuiry mmun* m«d 
ji».weri» of prravrvaUun •■nd ih«#ir hftftlkMM, th«>*}r alnrwt Wii#N»«t^wr> 

atvlf» disiwwUiun to sprwid. fueuitiiew of i^viirisoimvi. with tho 

iittcntioii of iiftturts onmxfmiiif them. ihrlire uiulsr « tnwtnmut tiy which 

nihv-T piatit* arc drwimyod Tin» utore ttmir leave* are rotwwumwd, thw mi*r« 
their r«H4* tncriMMi.. The motw thuty asm IrampM upoiv. the tliU'linr tH«o' grow. 
Hftity of th« Mwsfsiniiy dry and dead Uwvtt* of gramra mrive, fti»d rtuww ihdr 
^xfrdnm In the spring. 1« Wfly nemntaiu*, wbwiw thw «umt»«r heaiW' aiwnol 
to rltnui tins Marl*. gmoNm atmund whieh aaa visipamta, «tid 
r<onws(iWd)i; ahl* to |m>|i*gat«f thetUM'hiw wttlvnii; || b ftit «di««rv*timt» 

hkewlse, whfc-h ha* often bsam mado., that hcvyv«,m»«« utuiiud* fttlacJi 
tlwmMMdvtia to l>w Usivea of iiirasmbt axtd, if ai tlla'fty in ifMr tumtum In ratMt# 
and vtnfflsw. {«*»v unumrhed Urn straw's which t' c dow<rm.— 




Tus uMAmisf war. 
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** for tlw mrth UriitfOtii fotlh KHilt or tiritfiir, am t4ie bliwlo, \hm ili© ror, 
ifcftor ihot tlm ftiU vw lu the of*ris.”— V, a - k v 

_ 


CHAFTEE LX. 


1167. Whi^ (h 9&m« jphnU dtmp, (md tarn ia the earth 
9ftermn$$t f 

lk*c*au#f, when t)»» warmth of tl»e riya if* »vit}uliiiwij, thrr 
turn downward#, and ttarmik of iht eart/* h^rmiUtliun. 

II 07* Wk^ ^ea the Ifoun^ ear of corn frst opo^ar 
enfolded in tm ^reen hnvcH t 

Bfxnujje the light and air would net ion potterfulf^ for the 
eat} two leave# therefor** join, ard t'mhrare the ear, and jwulect it 
until it ha# acquired strength, when they divide, imd leave the ear 
to swell and ripen. 


lies. Wh^ are the aeeth nf plants usually formed v'ithin 
the corollas of Jlowers f 

llecause the |>eial# of the Ihnver#, surrounding the seedx, ojford 
them protection vnlil tkep art riptntJ, wlku the llowcT dies, and 
llio yHJtal# fall to the ground. 

1100 . does the Jlawrr of the pnppjf tarn doten during 

the early formation tf seed / 


Oecaujui the heal would prohsthly lie tts> grout fur the smi in its 
early »Uig«*. The jdant h therefore pr(()vid**d with a cui ioim ram 
in its stalk, whieh turns the flower downwartl lli.t when the 
are preiwired for riyieiiing. the stalk erects itself, and the 
t are then prweiitcd to the rijieniiig infliKUwiss of the sun. 


1170. M' % hofepimte ef the pea trih, a foUtny Idossom 
called the hoatf >r ** keel /** 


llciOKise, witkb that hhwaiim the pea is and llie aliapt 

of tbt Wfiiiioin k asactly anited U* that <»l iW |« whirl* is h.vrm«Kl 
thetidn. the hloM»<n.i m itaelf proleried Ijy’ externai ymtek ; and 
when the wind Uiam, and threatens to destroy tin? yiarU upoo 
whk'h the avedi de}Mmd, the pkuta tmm their Imtks U the mm4, 
and shelter the seed 
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fill A1U40!lt irUT, 


•'Umi Inill «# tl»® r%^liu*«i* 'til » twi*5 of life*, mid h» lira* wimraili 
4# wirar •— Fnortiiiii xi. 

1171. Wk^ are the ht^ buds encloeed m ieake wkieA 
fail qf'ai the Imf opemf 

iki^num th« serve as a ehdter to the trader •tmcttune of 
thit 'lUo ecatai are rudimentary leaves, formed at the 

e>td oi the previous seomin.and which, being undeveloped then, serve 
to guard the ymmg leaves of the fatnre year. 

In tfoon, iltooo whkh are trativsior eokler shnrates, tills point i% 

iitkt’n up mrti* r, Mstiy of titnue troira (olraorvo Ui parlMar tbs mk and the 
pTiNluo*) th« oucthi^oo of Uio loavoft and Aowort in ono ftmr, aud 
briiMf ttnnn lo porft<ctlina (Ui foDowItia. There Im a winter Ihoretoio to bo gotto^^ 
over. Nuw \thut vre am to reuiark is. how nature lias preparod (br tira triahi 
Mud w verilim of iliat These tender embryos are, in the first plaee 

« up with a cNcimpfU'tnm, witich no art can imitator in which stale they 
eirat son (jail the bud. Tht» is not ail. Tiie bud itself is enclosed in 
seal^'s ; wiiti h st aiiw are formed from lira reinalm of past leaves, and the nidi* 
mruU of futuHT ones. Neither Is this the whole. In the coldest cUtaates, a 
third preservativo u aUdfHi. by ilto bud having a ewtt of {pim or resin, which, 
UeitiK cKiniosJed. resists tlic strongest fttwli. l>n Urn apfiroaoh of warm weather 
thb f um i« sofleui'd, and ceases to be an hinderance to the exirattihlcm of the 
ieavt's and fiowen. Ail thi« cart* is part of that system of pkwhdoira which has 
fur its obj(H't aud consuntmaiUii, the firoductUu aud perfecting of the seeds.-* 

1172. Whp are the eeede of manp plante eneheedm a 
richjuief, or pulp f 

lldotuae the nmltcr by which the f€«d is sarroi^lidfid, ad well ai 
being intended fur the mmrUhmmJt md care qf the medt in 
destgruKl fur tlie use of man and of animals, by whom the seed is 
set fret* to tale its place in the earth. 

Py viriur of this preoeaa, so mwc aa ar y. b«l so diirewdficd, wo have tlia ased, at 
h'ui^b, it) siom^ rruiu aud nuU. incased in a Strang shell, the dliisl] it^ 
mu ItHttHl in a pulp or hush, by whicti lira seed within it, or hath been; fe^ or, 
mur» genemUy (as in frapos, (Wangrs, and ths iininieiwn^ kinds of traiTUi), 
iduugml overhead in a iintltmftsiiynip, coutpfirad srUhla a skin or bladder; at 
other tinus (as in appke aad pmn^ ewKdded In the hoart of a inn Aeahy 
subirtaiMM ; or (as in strawbeni^ prieM iatw Hie mxHm of a soA pulp. 

ttwm atid many mere vaHetlas osisl to whal wa caltyHilhi. In ptile^ and 
grain, and frasens ; aaeds (as in the pea tribe) roguiarty dtsponod in parcinnetis 
liodii, whieht though aoA and arambra^tsi^ co8i$*)eiely eidltidc the wei even ia 
tiu^ iraavhMl rains , the pod ahra, ^ addom. (as In the bean), tlued witii a fine 
(b>wu t tl other iinuns (au In the aenna) dialraKled Uht a litown btaddar i or we 
have the smsl envehipwl iit wool (as In Ihe ocdt«ii>plattt). todgad (as In piiica) 
twtwwu lira bard and comimet teahw of a cone, or buTkadirad (as In the 
artlciM»kc aiut ihUtIr) with spikos and prickles } In mnahromns, pfaraad under a 
in hirmi. within ullla in the back pari of the toif ; ev (wldeib is the 
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* Atti 1 vill iQUid ftmt In tlv Ikildb A>r U17 c«ltkt« tluU tbou su^tutl Qtt« 
Slid b«lbli.''~J>jiCTBtoif«;»3iT jh 



noit g«nen(l orgAalmlion of )»I]) w.t Aih! t*\«m ccvorod b.r xtn tifr, close tOiMlrloe. 
•nd sttneliiiil to the item eoiKMrdinK to att order .'i^ipiofiriaUrd to t^och pi ut, as 
i« seen In the ecircraLt kinds of f ndtis and of grs«)tte!«. 

In whleh «nQjner«tina,Wl^ ve have ftrsi U* notice Is, utdiy of pnrpee# under 
▼ariety ol eapedlouts. Wotiling be tuoro tlMn. iho uceim; more 

dioeri^fimi than tho inoexiis. ahoUs, pud«. httaks. !k«alo# 

armed with Uitmia, ere til oniploy<‘tt in p^^itecutuijr sdine inUndieti. 
Seomully ; we auiy obarm. that In ell theaeoaNoa, tUu n>.rt.iAc .» futhlkd wi'hm 
» juat end diRWKe. We can iv«,that tti« seeds <*r pisiits wmmi 

mom stmnglygiuurded then they ar«»l^ur s^rwMUfri*ecftrtt> would inlerfrTt^ with 
other uaea. Etiij apooiea of ei|^imit wwdd aulf^^r, eiui nnuiy t» rish, if thuQr OtH.Ul 
uotohtadnaaweaaiothnuL Th»6 pieni wpoaltl overrun ttio soii; or the <hi 
wasted for want of robm to sow itself. It is, ao^fietimoa. as tMH5fle..Ary to dtwtmy 
lierCioiiler speoioa of pimita, e« it k, a4 other tlmest to ttudr irmwi h . 

Here, as in toeny oases, e tu^iee la to he maintained beiween Tw 

proviitoris for the preaervaiimi ot w&oAa apfMsr to ee dirorUni, rlUeAy atmlaiit 
the incxmstaiicy of the elenmnlSt or tho awe«t4nir diMitrurtion of iitdcuutofr 
aeasona. Tho deprodnUon el animalw, and the Injuries of ac4'i<hn)tii violcui.e. am 
allowed for in the lEmndanoa of the i'mnwae. The n^HuU is. that out of the 
many ihouiiand difCnrtmt planta which cover tim earth, uol a aUtglc sjMxtUjs. 
perhape. has been lost ‘^i»ee the creation. 

When nature has pwrftKJtcd har seeds, hw next rare is to dUjKTwi in.'.n. 
The sfwd caniK»t anewia* its pufiKWie, while itremaius wMiftumi In Uuj cAiw.iio, 
After the seeds iherofbre are lipencxl, the parirarpium o|>^ us to lf*t lUomutit. 
and the opening is not Uke an SMCNCldental hurstiog, hut fur the tmmt pmt, is 
according to a oortaLu rule in each plant. What 1 have nhvn^s titoughi ve ry 
extraordinary { nuta and shells, which we isau hardly crack with o»tr t*MUh, 
divide and make way for the little tender spnnit vrhicii |»r*»e*'e<l» fnnu (Um 
kernel. Handling the nut, 1 could luudty conceive how the plinlule wiw ever t»» 
get out of it. There are cases, it b said, in which thcawd*vtwsel, i»y ru elavtiei.rk. 
at the moment of Its explosifui. ewsU tho sbmIs Pj a distwtw. U'c aj». h « ever, 
know, that many seeds (those <»f nwwt couiponUu (lowcm, aw of tUo thb'lh-, d-uid**. 
lion, Ac.) are oudowod ariili what are not imprf»r»<"rly called IJ h, 

downy appeudages, hf which they are tsmUiml to dost in 1 he air. arnl am 
carried ofienlimos by Ihb whul to great dlvtaiic** from lh»j plant wh.vh {.r e- 
duces tlMsm. U Is the swoUlng also of this d«»imy tuft wUhtn the I 

tliat safni* to overcome the resistaoee 0 # its coats, and to open a passage for tho 
ae«d^ escape. 

But lite amsiitMMm. 0 # iiwi4f Is still m&m sdwiralde than oith*T 
preservathm or their dlspowdoii. I» the body «»f the is»wl of every 
of plant, ot iMifly of ewary oiie> provision tw made two gnuid purt>«ru^ ? 
ttrsl. for tho safety of tho swm ; ioeondiy. for the temporary sMpfwrt of the 
future piaut. The aprmjt, s« folded op in the mv-vI, t« vhdkato nawl brittle 
bejp^ my other subalatice. {I cannot be bmrhrd wiriwmt imiitg tmitm. 

T«* th hsaiss* I*«*i fralti, UnaJia, it ia m tummi on idl sides, 

«o shut up and prtiiccted, that whilai ilm orv4 itself l* rudely han^ihd, 
leased Into saeka, aliovolkd Info heaps, the aaertd parikK the mitiiatuirs phfot 
rensaitt* untttcri. It i$ wondivtht. afwi. how Uma many kinds of sMdi, by the 
help M their infog^nrafo, and perhaps af ■UMx oiU. siigid out sgainil tfoeay. 

A ifain of wusiarfl^wwd hsa lMa«n know? to tie in siirth for a t^w^red 
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TUM KKAMOtt wai 


** mi Jru, fhmt Mrv' tmr rmmhn, tl»fo Cfmeth imrre»t ? behoM^ 1 mj 
iwt^rt you, Uft «s» y*Hir i>ym^ tnU U«'k m* Use fivJdi j for they ire white 
etrtMily to ir, ^ 


; unil Ml mtm m ft IimI tu^uired » fevourebie nituiitioii, to th«)Ot m 
»»// >r «UK$y M if jii^t gettiemi frxstti Cite phtiii. Ttseu, im to the feoond pciiiit, the 
U*iut»>^f%ry MHpptfrt of the fittun* f#)«ur)t, the ffMtter etMid* thtM. lit fmln, atui 
l.uiw*. mt4 the tienn eoii^woeo* » Wy imuil} fMiuri of the 

M'tnj, The r(]94 of * nulrtliouneulMifUiiuAi*. from which tlie »|>rout (lraw» 

Ud fthoiunti hir dortte rNitutUkrftlttc lime after it u put forth ; via., untU the 
»hut out from tiw; other eml of the iced, luro able to imbOie juiesM from 
\ h( enrth, iu » Muitirh ut «|oatiUty f&r it» denriand. It U OwltiK to this coiuitliu 
lorn ttml we uw wi*edi upruut, aud Use vproute make a etmeidorable proKread, 
without Kuy iwrth at ell. 

From Uu* coufunuetion of fruit* ak>iie, one might be led, even without ex- 
l•eruMH'^^ to unpjfMM?. li at fiart of Ihisprovietoii wa* deetinlbd for tlio utilitie* of 
xtttnmfn. A» hmileijl to the plaul, the provlalou itself •ocm* to go Ix^yoiid ltd 
The h<!»h of so sppic, the pulp of asi omu*re, the meat of a plum, the 
fiUuo»>tsf the ohw, apjj*««sr to Us »»ore than suhideut for the uouritihtiig of tiie 
need or kernel. The event *liow*. that lhi» redundancy, if it bo one, miiiistcrb to 
Uu) K*upt»orl aiei gratlftnatlou of animal nature*; and wlteu we observe a provi* 
*tt*u In ia> more than •nfheient fbr one pur|»o«i«!, yet wanted for anuthi'r pnrpowe. 
it t* not unfair to coudude that Imih pur)H»iea wore contotupiatiHl tOf^cthor.-^ 

1 17 JV Why knee cUmhing plants tough curly tendrils? 
Ikwiu.w*, haring no xe<Mdy stalks of their own to supiviirt them, 
they mjuire to take huW of surrounding objects, and raiite them* 
selves from the grmmd by dimbiiijf. Their S{drai tendrils are, 
therefore, m many hands, assisting them to rise from the earth. 

1171 . Why does the pea put forth tendrils, and the bean 
not ? 

liectmse the bean has iu its stalk s^ffteieni woody fibre U support 
itnetf hut the pea ha* not. We do not know a singpk tree us slirub 
hitvin^ a firm stnmg stem sulSicieni for its support which b also 
iupphed with tendrils. 

11 75 . Why do the mrs tf mhmi stand up by day, amdfurn 
down by night / 

Itecausc, when tike ear Is Womtnf ripe, tli« cold dew fidlitig into 
the ear, n%ht tmfuiw blight t tite ears ikme^m tttm down to the 
earth, and mwiW warmth by radiatim, 

1170 . Why kme grasses, norm, canes, ^c,, Joints, or 
I nots in tkeif stalks, 

Ihmm a long hollow item would he liable to bend and break. 
But the yednta are so many ptduta where the dbits aiu bouad 
together, and the structure great ty skrsngiksmsd. 
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ilmll tlw VMUth yl&14 Itsr incrwiuiiO] »»(} Qo«)« '* wimi onjr own 
^ u«.**^r«Ai.M XLrii. 


U 77 , Wlv have the hevriee r^fihf. muthtor a tkiek piecid 
juice t 

Ihcmm the mktletoe in i jptmidHcal plimi, jawing upon the 
bark of other tres«. It not gmw in the ,* if« are 

iJjmfore filled wU}i an escceediTHfly alvvy mh»t r.ee. wlikh wrven to 
attach them to the bark of ireum, x » whk*h lU berrica aitiwh Unmv 
3eive» id once, by thnwing oot baigh fibro# ? find tU neit y«tr ih« 
plant grows. 



^1178. H&ts are the eetde ef ike miiilciee tnmrfcrred frem 
it* oicn *tem (& the bark of tree*, 

Viirioa* birds, ttiwl partrnWiy the misutl tkrtuk, ft's*! ii|wiu the 
berries. A# tins btrC tnom in pursuit of it « (o«sl, IW viwid twyrrttw 
attach thefuaelfas to iia feathers, ami in tbit way tlse Ihrtisb ti tho 
instnimcnt which ctmrey® the iksnI to the *|aA to wl»kh it adtimw, 
and from whkli tW tree nltlmatoly grows. 

1170 . trhei is the circulaiwn of the mp in ptantet 

The cirtttlaliofi of the nap b iW inoi'ctnifiit of the mit'fiUre Jwkea 
by which the plaiit is snsisiiiad Thors k s idow uninbertiqk*^ 


m 


TTIt BliJK>X wnr. 


** For i\w tim It no tootutr siriM'it with » iMumittic he«t, Inal it iritlicireUi t)»e 
iumI the lliwer tUi!f<*of faili-lh, and the ftuce of A© faiihkm of it peHtH«tb« 
to tlto ibail llie rkh man fad« away In fm wtyt.’'— • 


movement of llie sap fr<mi tlie root throa|!:h the stems to the leavesr 
an«i downwards from the ieavos through the hark to the root. 

I ISO- Wht^ doci the $frp of planii lhu9 ascend and 
descend / 

fleeauso it conee^s upward from the ground some of the matltr 
try whicdi the plant b to he nonmhed, and whleh must undergo 
digestion in tlu> leaver ; and it hrimfs downward from the leaves 
the matters absorbed, for the nonrishment of the plant, and dis* 
eharge# through the root the suh^tancai which tHfe plant cannt>i 

Thi* movement of the sap b most aetive in the spring ; hut in 
the di^pths of the winter it almost imses. 

'ni»Tr«<ure oiW of the tap ii» pimits, whifh sr© etiUod ipeeial, in 

di*tloctk»n from the mM 2 i*wdi»i# wnl d^mxntdlnir of the nap* which eaUtsi 
g<fiwirW, or P>i:*mmott to all ptaods. Tho raovemmit* of llw tap *ro 

to onfrtiioi plant#, in iMituo of which a fluid* ftill of hitki irrotn coib, 1» 
found Im htiifo % mUtory motion^ in otin‘r plsntM, s milky fluid U found W 
tonv© through iK^rUoulnj* of the vc*p‘edil« structure. 

list, in>if are (hr ieaees of plants ^een t 

lieenuse th**y »e<*rete a carbrnaecMms matter, niuned cklmTp^^^, 
from uliirh they derive tlieir green colour* 

lls2. IV hy are the hearts of eahha^iHSf lettuces^ ^’c.^qf a 
pale pcJhte cokmr ? 

IhMmuse the adhm of li^hi h itoeessaiy to the formation of 
chLrophyl ; and m the leaves are folded upon each other, tliey 
exclude the light, and the green matter b not formed. ♦ 

FF% do leaves turn hrown in ike ms^umn f 

ilecwoM, wlieti their p(»wer of deeoliipoalitg the idr deedinesy the 
wtyytn ahaorhed in tlie i^bonie sudd gm, Mpm in^ ike Uqf 
im^ukrting to it a red or brown colour. 

ilHk do mceidmi IMiSf §mk m yoofehemfor, 
phms, ^0., tasie mid f 

ibcawah le the formatum of Juices, a coniddenihle amotuil cd 
rn^ppm hk ahflorhed, tmd the oxygen imparte addst j to itie fait t. 
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•* li mil «f IlMifQodnciw *>r til# lowrd.*'- xx%m> 


1185 , Why da rijp^ fruiU imi$ md uwrip$fruiis 

tmfamur^ 

U©i3au»o the juices ef iheri|w fruH contjiin a Ur|jre pn^iMsiMiott 
iuyar^ irhlch in the unri/ie (Vuit has iw>t 1 km;:. roi ijs <«J. 

1180. W hy da aama hmvH tum y ihr f 

Becwwe they mi cMsxje** <*<“ rntr^^p. a. licaviMi umSer^iiig 

iittcay tuna ^thei'ytjliow, red, er*«!s<n(s* IVOo^v in <lue U» 

I lie exeees of nitruyen ; red and erimion io varioua iirojKirtima* d 
ojryymi violet to » tuixture of ear^m i 4nd to chwiypkyL 

1187. Why do Ihme^ fall off m the autumn ? 

UeeausMj they have supplied for a seasou the imte ral wants of the 
tree. Every part has received nutntbu Uimtuch the spriu)^ and 
Hummer niontlis ; and the want ^ of the tree Ikuhic supplied, the 
chief use of the ks:if ceases, and it falls to iho j^itmnd to dcca) , amt 
enrich the iwil. 

1188. Why da plant$ suffer from the smoke of cities f 

Because the smoke inj«d>es ike panrns strmctufv qf (he leat*es, 

and iuteiftH-es with their frt*e respiration. 


LISSOH LIL 

1 ISO. Why ora peyetahh produetions so widely dffmed f 

Iteeause they everywhcjni thnu the fmd qf (he animal rrmtion. 
Without them, oeither man ttor boast could erihi. Evim the Hesh* 
cudinf uninmie are luiitiuiied 1^ them, since they live by preyioir 
upon tlie bodieii of v«|p(Mde^kTS. 

They also enrk'b and beautify the earth. They presetit tite most 
ehanuing divemitiiw of |iTuportioi}i and featurea. From the 
cowslip, the prtiiitwe, and the blue*bell of otir chlldiih days, to 
the broad oak under whieh we reeliue, widle children gambol imtfid 
us, they are all heaut^d or sublime, and mifumtiy meiil *a 
ecamtlesi waya to mam 

Tiny nyutad a mrpet mm the sur&ee of the earth) they dbif to 
old noiiii* and cover hard recti, as thouf h they would hide dteay, and 
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tUK SLJUBOXf WHT. 


Titt ikKfl' of l|]t« »hitll eiidurc far ever; the Ijord shftU rsjoioe in UU 
work#.*— F«Am CIV. 


give wamath to the c<4dimr(Hi of #to«e. In tropical clitnatea they 
euppjy rich fruits full of c<x)l and refreshing juices* and tiicy 
spraul out upon the crtnfds of tall trees those brood leaves which 
shelter the native from the scorching heat of the aunu 

They supply our dwellings with furniture of evesry kind, from 
the phun deal table, to the handsome cabinet of satin or rosewood ; 
they aihird rich perfumes to the toilette* and luscious fruits and 
wine# to the dwert ; tht*y charm the eye of the child in the daised 
field; they lulorn the brow of the bride; they arc laid in the coffin 
with th(i dead ; oml, a# the cy|>fea« or the willow band o%'er our 
graves, they heeottie the emblems of our grief. 

l UKt. What iit mahoganu / 

Mahogany is the wot>d of trees brought chiefiy from SoTith 
America and rtpain. The fiiujst kind is im|K>rte<l from St, Domingo, 
and an inferior kind fixnn Hoiuturoii. 

W« nil knuw tUff of Wisni. mil we do »iot all know that 

m#hf*pi«y waji ftw! wuplovwl In '.*ms rr>|Myr t»f iSir WtdUw 

#( Tfluidmil tn l,V;>7. Iluv iU«nt»v«»»y of Umi^ty of lU for fttrnUure and 
f work wa<» m pr, (iibUimn. a pliviictan nf emltmiee, w## buU4* 

Hiir # In Klivv <'ovcnt-#rar4*^u ; his bwtiwf, of a Wi iit 

luilwnan. had hrtiuifin ov^rr some {dank# of luidKifcimy asbalUst.aud hr vhnujcltl 
ttv#i th« sckhI mi«ht 1) • up la his hrotimr's buUdhug. but tV cari>^'aUT» 
fnuiid thr* Wi>^Kl t/w> hurti fur their anti obj«ict<xl t<i use P Mr**. (JUilvons 
•hortU arils waut+'^i « small Iku so llte doctor caJlkM upon hi*i 

rablnel-makiv, and t.nlcrvtl him Uf make » lx** out of some wood tliat lay in hiat 
fmrdon. The cabl not -maker alao complajuid ilmtilte wood was too hard. Bnt 
the dw'tor IttsbUd u^nni It* l*eitic( us<*il. as ho wished to preserve il as a meaunt' 
of his bn'thrr. When the b.ii was completed. tU ftiw ecdour and if-taHrihattracti *1 
mueh aUeniton ; aod he. Uiiwefiwe, ordered a bureau to be madet of tb* !|%ds wa^ 
done^ and il pixstientixl sj Aue an appeareutoe that the cad^nel->iBi«dkinr iuviuxl 
immiirous (xw«o>u» t<i it, it was sent htmto. Amoiift iba vIslIcNni was Iot 
O racc the ItucheMi of ItuckingfuuR. wlu> tmmodiatalr h«f{|i^ mnm at tti#W(xvd 
from Mr. tUhlKma. and midoyod the eahinet-naaker to makd Iwr a bureau 
atso. Maltoipiny from thw tune bveatue a fliwhkiuahte wood, and tbe eablnei 
utakor, wheat tint objoctod to uao it. mado a great tuoowu by lit lutwdluctktri. 

1101. What u tmeimHif 

Itoscwood i» the wood of a tree which grows ha Smri]. It i». 
gcnorslly speaking, too dark tor hwrg© arikles of IbmSture, but i« 
admlmbly adapted for smaKer ones. It is eipenrivc, and the 
hm^nest of tho wood renden tbo oosi of making aftioka of it 
f ifj higk 
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* I nil eimie up to tli« Hoiglit ofilw tlio of mmI wi*} 

«tit (lo«ii. tSio tftU oiMlm tltoroof. «i)4 ih« cMoe ir twwt iUcmf 
^ 11 . 1 CtK 0 « XKIU. 


BoMfriMitfiifr ww*** ujmhJ In t»»o ’mumfucture rtf inmltuit;. ht !i«vo 

notMttf Kpoelal to wjf, uxoupi of tH<t o»Ji— thu i?iiu»U«tr; of our tmiim iiin4. Hito 
treo jrioidi amotiit o»efUl mid d«jr»bH mtoixI, djt*u m It not only dtaf^mdi- 3wii 
coiuilry by snppJyinir our ” irnUa," o«t fivm to iii tHj Of ou* 

tioaaes, (umUhM our pood sttbitoxitlal or-1 ijmi* 4 *biUrf. tt 

will Uo w«U for ti to know • Pm Pum about th<«i ircu. It u mid 

that tbwj iww tio Icio than one hoodrod )W»^ flf»y wpscim of tbt* osit, Tirn 
hnportajujo of tbo rr*)ivtli of mk9 m«y Iw pkihi^mt ih» IWt, Ilia; lb# 
buiitliujf of a fo-fui^ ditp would toko amii f f TW b«f din* of » 

«y p i» fMi|in»i 4 Hl io aOwati ^ Tw,ot», Ook ir<N« attain tlw Mn of 
l.lKHi y ennt, Tbo cmk oularpt^a Itt dmimforerw from lot to is Intboi in 
ayoar. Tbe inMor of » jm^at oak at AIIotjvUIo, to Noftnaufly, Iim U, m 
oonrertod into a ptMA of wonbir*. An oak at Kiddiuptun, sor^ul aa a flUairt^ 
priaon. A kurpi oak at Sakx*\ . v a« uaod aa a oattio Md i aud .altm liar** »i*fviHl 
aa t4nk% Pwiiba, priaotj*. and Uwolllttf-hou'ifjia. 

Tlie Mammoth frwd, which in* eahihitinp at the Ci'yalal l^aiaoc, i« on© ^t ih© 
groat woudoni of the rcgotahlo oroatiott. it id the gmod tiiuua^(d» of iho 
CaUfonuan forojil, inhal»iliug a K- htary dUitrict on tho •loval-«*«l of lh«» 

Blorra Nevada, at 8 .<kh» f«M>t ai«»vr tha' kca-hwol. Fwmi to W> tm** all 
within lht> circuit of a inila, and thrao varyiiif from 2A«i iu SSti fwt in height, 
atul from l(» to SU fo -i In ilmmctor. The bark i* fr»'Tn 12 to IS inrhoa iu 
thicknmi the hmueh!‘'td are iontewhat jmnwenl, and reaejnide thoae of 
eyf>rr«s or junijtor, and it ha« the c«»»e» of » pine. Of a tree fish'd in 1A11, 
£1 fwt of the bark frtnn the lower part ctf the Inink were pul in the nahinU form 
iM a room, which wwild lonlaiu a piano, with wwUftwftirty |>»j'r»ou»! and on otio 
occaaion 150 children won'; adinitliHi. The Kw id reputed to hare liiwn atieve 
3,ni)0 year« old; that i* to J^ay, d mn*»t have b<^u a littie piant *h«« AatiKMin 
was ilaying the PhilWinea, The {Kvrtnm nf the In'** e*hihiti»Mt at the palaix* i* 
103 f«*i*t in height, and iS fwt in dia«o*ter at th« baae. 

1192. Whatufmf 

Ten ill tlie leaf of a alirub {7%ea Ckin^rnti*), llic pknt uaually 
arrows to the heiglit of from three to itt feet, and reaetnUea b 
npjiearaoce the well-kmiwn myrtle. It beara a hloaaom not onliltc 
lliat of the common tloir*ro«. The cUmate moat eon^fental to it t« 
t hat ween the *2r>th ami 33rdi de*fm» of latitude- Tlie |,nrowth of 
pioA tea {ireraibi eittedy in (iThina, ami ia e^mfined to a few |rroi ii«m 
'rlie yfwa and IfUrk tea* are mere %*ari«tt«i», di^iamding^ ojKm Urn 
culture, time of gathering, mode of drying, dtc. Cafm mm mstd 
in tkU eduntr^ Ua, In ItJdt, it h rotxirditd* the Kait India 
Company bonghi SJIh. 2o*. of codw m a preaent for the king. In 
the year there were 101 .Cs7 Kwmd tm dealerf in the 

United Eingdinn. Omen tea was firtt nied tn Iflfi. A diapiite 
with Amerka about the duty nj^m ka W 'toihe Aiiiiirican war, owl 
ofwhkb woae Amerken indejwndciicse. Tlte cjcmittmpikiii of t«a 


THE BFAEO^f WfiT, 


" EreiT mtti tbottld oat an4 drittk, ait^Sl enjoy the good of all hit laSiottr^ it it 
the gift of OodL** "Bcci^siASTEfl HI* 

• s — 

througliout Uie whole world is estimated at above 52,0f)0,000 Ibs.^ 
of which the consumption of Great Bntain alone anioanto to 
30,000,000. {Bee 1225). 

1103. Whatucoffae? 

Coffee is the berry of the coffee plant, which waa a native of that 
part of Arabia called Yemen, but it is now extensively cultivated in 
India, Java, the West Indies, Brazil, Ac, {Bee 1234). 

The erst c!Oirt.^vhuuse hi London wm opened in ia%l under the foTlowinj? 
i^WWmnitanoca. A Turkey merehtnt iiainml Edwardn, having hmuglit along 
with him from the Uivant. iiorae begsi of coffoe, ami a Greek itervaHi who wm 
Mkllful in making it, hU houiOi wa» thn^nged with vinitors to toe Snd ta&to thin 
new bevorngf. H«ing to gratify Ui« friendji without putting hiniindf 

tolnoonveniinice, l»« allowed hi* aenraiit to ojwn a coa'ee-Houre, and to sell 
••ntfwe publicly. 

llotre wo Vtave another illuntratlon of the great reault* tpringing from trifling 
• aiMum. (>>ffw w»on m eitwnnivcsly Mwtjii that taxiw wero Unpoaod upon 

*1. in laao a duty of td a gallon wa* iuiiioiiod ution ail coffee made and sold. 

1782 the duty ufon waa 2 ». a |K>und. it wa« afterward* reduced to 
U. fkl.. at which it y it hh*4 to the revenue, for many ynar*, fior annum. 

Tlw duty ha* \m*u gmdualb nsduml, and the con.-^umpliou haa gone on 
lu«m»ttAiug. until at lai^t aUwe of iKmod* are wtwurmd aiinimMy 

Fancy thi* gr»,wl r«*ull apnuglng fnmi a *' frtendly rofftn^ IMtrly'* that aancmhied 
In I hr year IftJl 

1 191. }f’'hat ie choeolaie t 

It U a ruke prepan d from the cix^oa iml, Tlic mt Is ^st 
like coflee, then it Lm rtxlucod to powder &pd iiuted '^ith 
wafer, the pjtote i* then put into moulds and Iiordened. jTtic 
pro|K*Hit>s are very beidthfifh but its cttHiKumptiou is vtvy ius^tlii!i> 
^nt, M ci»mi>ared with itui or eoffee, Tlie cocoa tree grows ehi^y 
iu the l\esl Indies and S«mth Anterksai. 

1195. W^ittiec&cmf ^ 

evoa is jUso a prepamiion fi^ai ||i« seeds m beans of the eotm 
ttw. But Bie U*«f f<w*m of cocoa fbr toiily use is to obtahi ilie 
Ixmnspurc, at they are now comnyonly sold rvady for o»c, and # 
break them and ihm griml them In a Imve oollbe mit " 

1199. W k»i it clicoiy t 

Oiicssry k thy root of the conxiiion endive, dried sud roasted m 

fi» wkW it i, we* I. , 8oiM|»w«,pwfe, 

flit ftavoor of dhirory admixed with eoffse. Bat very ofipoeiti 
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** Hetluit tilletL tli« lititd shall havbiitaayorbrmd : kml Imiltal «nuir 

^viitt persons slutll havi^pcvcriv otioitith.’*— r ftm iwitu 


opiniolui pin»T«n refipoctin^ tlw quaUil^t of ciwairy. We tNjIire H 
to be perfectly hetilthfoi, and tkliribute the pixjodice tbal prevails 
against it, to ite having been need; 5v>iii «tf dit'apn«?«i, to 
coiee. 

1107, Wkal U tugarf 

Sognr if a gweet gnmukte^l whi h inny be derivtd 

from nawiiij v^table bui the ctwef 5cmrw at" Is 

the sugar caaeL The other chief timt it are the 

maple, beet*root, Wreh, parsnip. Sic, It is exten«ivt*l>* nmd ail ovtr 
the world Sugar is sapposHd to liave txHfii known to the ancient 
Jews. It was fomtd in the I'kst Indies by NcuTheus. Atlatiml of 
Akxamicr, 325 B.a It was bmight into F.uropo fnnn Awiii. 

Thoiurt of augar rofinlnf was flrMl twsriliotl in Koglntui, in 1S50, tndsosar 
wft» lirft taxfsd by nsmo by JIaiwJS ll.. asa. ^ncair b ilorivt'd Deem th» W*o»l 
I ntlioii, Brasil, Huiiiistn. Java, Ms«irititi«i, Htmgit), Hlnm. Inb do Bourbon, 
kc.iM, Before thfUiitr'jductbn of iiurar to lUb i-HMoitry. houfy wsn iiw rhW 
Mubstsitos empioysd in making ww«w>t di»h«»ii sml Umg aflor Itw iutrodnotiit^iii of 
suirar ll was uisd only in Iho housw of tlm rich. The in K'ngbnd 

in 1700 roachod only toiui; in ivsi it h«4l rrsfM'hwi Imo.ooo |4h««. TIjo 

Englbti took pomoMtion of tlwi Wewt Itidiim itJ lOTi. anti in l«M Itnami to cjifiort 
irngar. In 1«70 it b nxs>nl»*a that avcraariun; tao km»» Wrw 

omploytnl in the *upir trade of ltari»mbK'a. tlojnsJiw was dim^utrntJ hy 
Cuiumbns. and was ooeuplsd by *.ho Kpanisra*. from whom »l ws* laka*i by 
froniwi’ll. in iSM, said bss ulnco oonUwwHl in our own Wlwi It was 

cotujiKTfd there wdKtmdy tbrw ougwr pUntauona It. But they mpidiy 
incnWftcKt rnti) Uw sboUUon of wlsvory in thn indi4«». the fifoduclton of 
Kuitar was almoiti MQf'WNlwdiy UMitsd to als%s ittiiour. (Sm IfiS}. 

110B. Wkai k mhmt f 

Wheat, rye, barley, oats, mtllst, and »aisa, all beUmg to the 
natunel order of grais-bearifig yku^ wTtiey all gntw in a similar 
unaniter, and all yield stardi, ^ r«^rtal» amouitt of pirns* 

phates. They are tamunenly ifalHni of as>3iri«#Miims/W«. 

Fnwo tlw Shswod artitlaipi wwlaalm Misl wnbwirifnwMl Imwd wo* ooniwn* in the 
tia>-* of Abraham. In tibailBarliir fwrliisls «f «nir own b»*ixwf , pv«r»|»t« itsd no mtmr 
nn thed of makittff hrmid Ifcaa by rrioMlng wrw, wwl iwwUnf H l» ttwwtsta. Slum 
wetting It Ittto a kind of tfomm oAe. In im. fyn bwed and uanaMad IWmsd a 
c<wMiid,sf»telr fMfi <if tBe diet of amraots, wn» l» ifnjo* ramlllm. In tlis iiawr of 
C^io»tti«fTf««.lMi«% 'tMwidmtliaeiniirfM l« taany f«»ai 

oriIitilssulUarMnM«etlwcwM«omloaMUu6twwadaS hoaoatlMmat ta 

thww was wot a putd b t*sk«r in iaa*icfwwt«r. to Fnincw, wWs tbs 

tiwe of yffwd wm ftml tbtfodwrwS, 11 was Amfm(4 by iW fbntlty of aMMtkins to ba 

so tobssMb llaa Ha ttto Wto sduinMItNl 




m 


TUE BEASON WHY 


• I the* alto with broidemi work* and shod thoe with badfpcrft’ akin, 

ai^d I Einkid th«© about with hn* linen, auc^l covered thee with nUk/’— 
Ezekiel xvi. • 


Hirra a »ayi that* dorloir the liefe of Paris by Henry the Fourth, a fkniine 
r*«ed, and breMl sold at a crown a pound. When this was <yiwura©d, the dried 
iK>u«fi trmi the cliamel house of the Holy Innocents were exhumed, and a kuid 
«.r bread ntade ther«ftt>m. Bimd'etre^. in jUondon, was once a bread market. 
Froaii the yf-ar lW\ it hi»d lieen customary to regulate by law the price of brea«l 
in prr ►portion to the prioe of wheat or flour at the time. This was called the 
awatzi^ or i>read ; but, in ISIS, it was abolished. In the year E72 there was a 
fkindne in Itritain so severe that people ate the bark of trees; forty thoui^and 
pesfiOtiA pcriAlicd by famine in England In SIO I In the year 46t) there was a 
Ikwine ill Italy so tlreailhil that people eat their own ohfldnm. A famine, com- 
mencing in Knglaml, Wales, and Scotland, in Mi, lasted four years. A famine ir, 
Enuland and France, in IIW, led to a pestilential fever, l^hich lasted until 1105* 
In ISIS tiicre was again a dreadful famine in Kngland, during which people 
Uetuurt'd the flesh of hor-nes, dogs, cats, and vermin I In the year 1775, 16,000 
|sw»pU) dM of rauitne in the CJapo do Verds. These are only a few of the remark- 
able famines that have occurrtHl in the course of history. Let us thank GcmI 
tliat we live in of abundance, when improved cultivation, the pursuit of 
iiuluitry. and the settlement of the laws, render svmh a calamity as a famiuu 
atw^Mit an ImiwNMibiUty. 

1100 . JVhat in oottmf 

is a s|i«ieies of ve^able wool, pn>riu(!«<i by the cotton 
shrub, called* htdanically, Gomt^iumherhactum, of which there are 
nurberous riuietioii. It grows naturally m Asia, Africa, and 
Aracj*i('a, and is cultivated larifely for purposes of commerce. 

The prodsc time when the cotton manulkcturc was introduced int o England Is 
uulinown ; but proliahly it was not befiire the 17lh cctitury. ihJOoe then, w itat 
wonderful advances luvre been made ! Tlie c »tton tra*l« and manufacture havo 
bemma a rail aentroe of Itritish Indastvy, and of commerce between liattona. II 
was Sf>m« years ago oaiculatetl that the eoUoo manufaclure yioMod to Ort»* 
Kritain one thousand millions sb^rUng. The names of llargresveg^ Arkarrijilit. 
Oompton. ('artwrtghi and ethers. ImvebtvsmminnacMrtaibed by thilr liiiir«ntl<wis 
fbr the improvement of the manufsoture of cotton flsbri<'*, I.ittle more than 
Imlf seenlitry has passed diim the British cotton matmfsrtory was bsllsinfhnry 
-now it engages many wIlttoBi of capital— kofps mUttons of work 4Wer))s 
emitkfyedi freights thousaiMisof ships thalsrserer crossing anfl t«<«r(»ssbig 
the seas ; and binds nations together la ties of asulual interest. The prest ni 
yearly value of cotton msniiftri?«tmto Oms* Biftsln is estimated at l!A 4 ,(» 00 ,rMio. 
About of the alKive sun is dMlvliwiad yegrly among workittg people 

IS wages. ■ 

1200. Wk&i in niik / 

Silk, tkougrk not diiwtly a vegtthblfl product, is, ntveribelesR, 
indiiwcOy dertTod IVom ihs» wigwtidda dw» it is a thread 

spun by the sttk worn fhm maiier whkh the worm dedfee tVom 
the fsali&frrjy le«|^ 

fltlk Is suppliod by vaidoua psrts H ilw world legludhig China,, the Baal 




TllJS UKaBOK WHT. 


And there wm » mim l« Maou, wjjhae iVMiihR 4*ia»» wcw hi Carnwl ; nuU tiM 
nutti «niAT0iy greal. and He haul three tJwtijSiiiid alietfm and a thou««ud gtmUi 

He WM shetrhi^hiH aheep in f vSitiB', xxv. 


Indies, Tjirkcy, Ac-* whore the silk- worm hiw tx-on found kt thrive. The alk'inpU 
ttiai have been hitherto made to rultivaio it h> this enuntrj' have proved 
umnccmstnl. At Rome, in tlie time of Tii»erhif«, a law 1 1».^ («*natc» which 

US woH aa prohibiting the weariuK n ' iiuwHkivc gold ji'wcU. »Ij4c» forljadc the ,,ict» 
to debase themselves by woaHng «ila- Th' re was a tinw oho) Mht wa of th« 
same valiu) a» it<dd~-weight for wtjhrld-ttnd it wa«< ' houfctn »<♦ vmw ujx n 
It is rcoordwl that sUk Boautioit won.' w»>ni h> Ku^ne imh.u Jadio* at % twH at 
KenUworth Castlo, I4«f5. II ww ftm matiMika *r<*tMn »' .1 nsni. In she 

ruign of jhUmbeih, tiw maimf;,t,cluiroof t« Kviu- uj in 

thorf' waroMiW oogaip'** ,0 the « k trmJ' , Tl'»* sftk r'lmw^tcn 

of the inotrop«4ia were cnroMcwtJ hi a feilowship to n'- i were hiw\tat%lK>d 
in Ifiaj. In 1^, a goiwUifraWc im^Mduf waaftivHi to U»c Ihig'.^h iilK uianu* 
taotwrea, l/mis the Fourtuvnth of Fmimo edin <»f X'sutM. The 

ctlictof Nantes was pro:«uV.»fo»i l»y iicitry tho Fourlh of Fnuuw in tStW It 
yavc to tbo Pmhwtanla of I'roiuw tin> fitJO eicrchw of tSonr* nrtlaMw. Ixnds 
lUo Fourteenth revokinl Uu# edict in an*' i)o,'rt*hr dr*»U' tho I (xi- 
testants asrofhfoos to Knrlaod, Holland, and i^rtsof ilrmiany, who'v Ihcf 
estabtisheii various man ufiu'.timw. kiaiijr i*f thowo French n fua**®# wUlwi in 
Bpitallkildt, and tlu'ro fouitUod eite’iwive maoufsctunim. which moon rtvalU'd 
those of their own ctountry; end thus the iutoln-aiuH' of the kina was justly 
punlslied. What iirjHjrt.'uit fact* we see eoiii«*4***M} with iho sliuple throa*t idf 
the silk-worm ! 


1201. What /y icool / 

Wool w a kind of suit hair or coariiK) down, produced hy tarioua 
animala, bat chiefly by slici’p. 

Till* I# another of the iwOil prft>hwihmM of nafnrr*, f.»f whhf} we »m 
indirectly lndebt««t to the v<wctsJlih« kmKihmi; for wtym* h wu f«*r tin* rhh 
pasltiriw formina tfieitrcen tMrftt't of tier earth, tt would U* for tnsn 

to k«»p iaiT«e k* of siieep for thr tiro«itw'tl«'ii of wonl. W*»f4, hko tluv half 

most anituals. orim|4<!i<et itsyrmwih in a rear, ami thfoi fshduts a tciidoucy to 
fhll off. For the pnstucllon of wool in IKititlafui and Wahw it hm.* l»i«ru mt hoai*4 
that there are MO k»s than ST.ww.wio sii«'«*|* and iamlw; an 1. in i»r*i«*t ItHjsiii 
and ireiand, the. total wttmtwpr ia estimatna at was 

a^mfaeiurwd in anty ttuantity in Kii|{taMd until lHI, wlien the wcavioa ni it 
introdnesd by John Komtie and other ariiaatis fwin FUirJ^irs, Tie* e)(|»<*r. 
tation nr fton-tuiportalhm tjf wool hm from time t» timm funw'ti a *uh)‘ i t 
for ItsifWaki^ Wtwdtwifi datfww mvrv temh an artictr of leonimww In Uic r< l»r*f 
of Jiditti Ommr, They ««r» mada to iualand fwk.tr to lisa. mmtkvi* 
ikrti inadtt ia litiiHuid in lIMMk tisa art 4y«hm wools was nr«i. h»testnr«*a 
into Ei^jiaaii 1ft liHL The aintual value of ttm raw matiartal in wi«4 is aoi dUiwa 
at tlw wanes ot w^trtimcM eiifaiirrfl in the w«4 tr*4i\ 

Tbtt nnmmr of fwoplr is said to W 

1202 , is i^f^rck T 

Swreb « mm <»l tW nhial aacfitl pr«jda*(’ti* kf tbf Tt^jjtftsbl# 
kififdom. A% % rule* <1 wvgtiMut V M Mf k m 



^ ms SEAASK WOT. 

“Bvcry food fill »i»d erery jwjrfisct gift In fWim above, and oometh down from 
tlie fftlier of liflits, wilh whom is no variableness, neither shadow 
of iurahtf.^WAMX8 

act^rding to the umount qf ttarch which it cmtaiiu. It if most 
nbimtlanlTy foand in the »ocda of plants, sud especially in the 
wheat tribe. 

It is also met with in the cellnlar tisanes of plants, and especially 
in such tindcrgronnd stems as the potatoe, carrot, turnip, ^c., and 
the stems of the sago-palm %, &c. It is also found in the hark of 
some trees. 

120ii. JV hy u the harm cheenut, though containing a great 
quantify of starch, unfit for food f , 

IJeeause (like many other vegetable prodncUons) it contains with 
the starch an ai-rid juice, which renders it unhealthy ; and altliough 
the jui<je can be separated from the starch, the process is too 
expensive to be made generally available. 

Tim «Urf!h which l» uwd for damesfu* puriv«M»s Im an artificial preparation, 
and doe* iK»t pn»i»crly rnpnyw'tU the sttawli of nutrition. A iadlcr idea of It iit 
affowt^nl l>y mmi •>/ a jUytccrjf fuUntoe. The srtarch »wtl hy- lanndrojoes {it 
fru^ucnllv frotji dineaM^I |M>tat»Hra. Thii* i»ot impair the quality 

of the »fart‘h. for tim purjMwo** ii»»- lAUiuln'^ttM, and tin? maaon why {Kdaioeti 
Oial art diNwawl afe li>U’i nfipUfsl in. f Imt if i* ono inoflKi*! of aavittg some part 
f>f tlwir viihm. Tho fiarat kimlH of starch are projwnnHl frwm riec. U l» 
prrjianMi »•% hrenkitiff tfio jmlp, ami di-wnffiuftnif the starch frum thecetls i and 
It Is then put thr«'»\»iisU '(ttiu?r pnK*«vw»**s to remove the fraRW^mta of tlMf broken 
wdla. Hwl in the flowery mml of iiie potaimii, the atan h e&ll oui^ be sees 
cnlira. 


CHAFXEE Iiiri. 

12tH. What arc tegetMc oik md fats t 

Vem^tabW oils and fats exmsiititto. fiext to stardi attd sftgKr, ilie 
most iii»|K»rt«nt wcreiimt of the %'eg«t«bW creatioii. Tiiera ore wy 
few plants from whicii sotim amount of oil caimot be obtained ; and 
those which are famed lew yteldinf^ H owe Oteir celebrity rather 
to the abundance that tliey yield, and the psealiar qualities of tbar 
ml, than to the secretion of oil being’ rart-^^br probably them Is no 
plant without it 

OU is moat commonly found in seods, a§ rape-smd, linsetd, 
but ii li found idio In learea, us in the rose, sweet-briar, peppernthit, 
Itc., where tie pmmm muy he reosgfniied by the die tingitisyaf 
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** Oiniis«nt and perfiiino n»joico tho |ioart { to doth the jtw wtm«s of « xatax m 
f^d bjr httartiv coiiiittiL**---pBovBt«^ xxxxx. 



pm^fuDK}; 8nd it i^also rounJ in the wood of a few troea, «tich m Ut« 
imsaalVas and Uio sandal- wood ; the Imrit ?idd« an oily 

secretion. 


The Loodou ami Sforth WeAteru RaO ipsiy Con«fMinj(> ilorMi u.H' abo^ut 
aid Ions of oil yearly. 

5205 . are fat and oil fm^ d ^^bunuoutig i» tka 

hodmof animuh in cold cUmat'^^/ 

XiecanHe they confrJUnle tc l?eep the UfJiai qf iir**ma!s learm 
not otdy by tlndr lum oonduclmj^ pmimty heptng to the hea^ of 
the aninmls, btif by supijlyinjf t^rhon nbimclantly U> coTuhine with 
dnrinjJT ref^inratiaii. and the#eby dfvelopinj|ir unhnal heat. 

12(X5. Whg are oil and fat forming trrrff found mixt 
ahurJuiitly in hoi climates f 

Ikranw, in hot countries, the fonnatioM of h»r£re qniiflitities of fat 
in ftniinal Ixxlies "otild oppress living* creatures uith heat ; tats and 
oils are, therefore, pr.)duce<l in those tanjiilries elaellv by vegetables, 
ami are uswl externally by the vtsiaties niul AfrieJiijs ns an ejrfrrnal 
unction for emding thcxldUf and i\*i per/umrit w ld^ h give inspiriting 
properties to the air, renderiHl oppressive by v\ivn% <4 beat, 

1207. IV hg are suenjent fntifs most ahundaat in ivopicttl 

climates f 

ItecaiO'e they am rmnkmtl m*<v«,**ary in tlaww* elinmte* by the 
crrtMdm Aeat, and are found to have a most Wnetb iwl eflwl »n 
e<»«lif»g, purifying the hkxai of the inhabitants of troj»ie;d cituntriep . 
nhik! the grandeur of their folbge.and the liebnv#^*^ ot their tlowef*. 
are in fxTfeci koe|i5ng with the inletisity of bglit nod heal, and 
fSfCt by throwing difusw slnule# orer the earth, to emd it w surfb e, 
and to «ikfr to lieiitg orsat'Mfca a pleasant rt’ir«»at from the ntys m 
the baming sum 

TtMi of iMoaW Cm(fnirH*h(mUt tm rtma «.f»«r 

tirt.' r^-nnkir ixM awe UmrtWh the (xf iht' ihmpifm «if '• IM 

IcrljtiioiJ Urm* tmf»kis,<Pil i« th*'- t'Mwrv' of Jbe srtSrk iiimiWiiidr sli ri»4*i««wit Ml 
!flJ Miwt §*»o»»id bt pcmmttU'ii O* »»»'nwvry «i 1 »m‘ «f ihtf 

means fftsot. i n*M^trt*/ru* rirewtar s|»r4i*.4» t-< fn»ri* 

m tvnfrv^ rw(nif«j.Hlu«#: irttmt «•#*». ft;rH«»>Ukw. Tiw bufiMitUmi 

TtMiot* r''''|MraK'i>rl luidtv'tduMl 

Ifaf wtMMi tniMitwa of fw.jfrrmi«bkMl ftf *# h t*» I# 

•ikHi iWirwwnii MiTMriffWvaents tit* •amtim ilwt twnsi «vkt«wiitf 



TUK BEASON WBY. 


"Btoiwod is the nmn thet walheth not in the ocunscl of the ungolly^ nor 
sUndeth in the wi^ of sinners, nor sittetb in tly seat of the scortifol i ** 


oper»t 4 sd tn promoting the diffusion of flora] tribes. Vegetation occurs over the 
whole globe, therefore, under the most opposite conditiot'<8, Plants flourish in 
tlu; bosom of the ocean as well as on land, under the extremes of cold and heat 
in polar and equatorial regions, on the hardest rocks and the soft alluvium of 
the plains, anddst the perpotual snow of lofty mountains, and In springs at the 
temperature of boiling water, in situations never penetrated by the solcur rays, 
as the dark vaults of cavf5ms, and the walls of mines, as well as freely exposed 
10 the hiflueuccs of light and air. But thf5«o diverse circumstances have 
different sikwics and genera. Tlmre is only one state wliich seems fatal to the 
existence of vegetable life— the entire abwmee of liumidity. 

1809. By sfsjdcs wo undorvtand so many individuals as intimately resemble 
each other hi a|iiMiaran<’<? and proi*ertios, and airrfie in all their permanent 
charaolers, which are founded in the immutable laws of creation. An 
o«tahli*hod species may frerpmntly exhibit now varieties, de(K.Miding upon local 
and actcidoutal cau»(.^, but these* .*uro iin{K*rfoctly, or for a limited time, if at all, 
larriHttuatod. 

1210. A genus comprises one or more s}>eelo« similar to each other, bue 
esst'utially differing in formation, nature, and in many adventitious qualities 
from other plauta. A tnbe, fantily, group, or onlor, comprises several geuora. 

1211. The known uuuiIkjt of »j»eeles in the vegetable kingdom has been 

gradually enlaiTfp«l Ity the pnigress of maritime and inland discovery ; but 
owing to grml did nets <»f the gUd>e not having yet ©xi>lor<sd i»y the 
txdantst, the interior of Africa, and Aiivtraha, with of America, Asia, 

and tKntanica, it is impfmsiido to state the exact amount. T)ie sucHMantive 
augmmiUtiiin uf the t ataloguc apia^rs from tin; tuun)K.r» intiow : 


Specie*. 

Tlu'itphraatus 5(K) 

Pliny I.JKXJ 

(inH*k. tlonian, and .Xrabtan iadattiats . . 

Baulnn 6,oo0 

Linngua . . . . ' 8,{g(U 

iVmxm 87.000 

Ilumla>Sdt and Brown Ihi.Pfgl 

l>e t'andoUe 

hhoBcy , 

llhids .......... «9.ti00 


1212. VesrtdaUle form# are itMiied into tlunce great clause* whhh difvr 
materially i« their tlructuroj-l. ftyptogamous plants (huso wliri, Imvo 
m flowers, propi>rly m ralloii, Ikbeus, fwugi. and fpm* ; asdistiugnlMhed 

fmm th«w9 which are plucnogangma, or flowordKaurtng, to which the two 
fl Uowitii clasaes brieuf . t KwJogentH» idanis, which have stems increasing 
from within, alao called Menocotyk'dmia fWga having only one sneddobe. aa she 
numcnnii graMMM, lillea, and the palm family. 5. ExogeiHni* plartto. which 
have iteitis growtiig liy additlotw from without, also esIlM IHcotdedcim, from 
the iMMsi conalating of two hdaw. the tm»t htiautlfUi, and »«mert»ui 

riaas. Mhvadxiff ihn fbreat trees, and niCMt fkngvriftg shrubs and herds. 

ms. The oxofosMi futmirii exantfalcs of gigantic *4*e, and firml longevity. In 
ft«>uth Annwkaoa thi‘ hank* of the AtalsitMt, Hum^toidt itivasumid a 
swihs asore than hwl high, and if h. diamelsr ; and near Cusiiana, tw fiwmd 
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&1»U bii tike ft tree by tlx riven of Wft(or. thul ferbijujUi Biwlh bit 

fmit inaeafton: his imf ulso atiatl uot witUorj a * \ wlift»«<x>vw he Uootii 
• •shall pro!»iK»r/'~ Halk i. 


ttm dd Gum/ra, « fpwk« of the pe ndant hramhi-* of the 

l«rmisphoricftl Iw^ havtug a <rfrvumfyr«.'ri' of upward?! of |><»P P'ch Th« 
or tmohab of KoufiifaJ, «Ik>o«(}| aitaluinf?. fto ficftt n»r. ly moro* 

Uiitniifty foot, has a tntuk wiUi a diatpotcr Munetlmm ftimnudlui^ lo, 1 > fia S i 
whih tlw Pi»m ffwwoisr <'n the vlftttts w««f5 oi rh*- IpM.ky 

MouHtftiiwi, luiA iHMjn fwuad Ctfot hi^h, m lad »a ci i unifmoco flu* 

4S fi)Ot in iirih M thr hoi^^Ut af li«0 fort. jJt ei>u •* 1 1 iiu inn niwd. mul id 
iwiig. Tho /hJItus, or hAniau tr ■ , t* frow* it* honAontJd 

iwnftuchos, which rwlu iji tiio fcrinov? lalto . «»% atid for?-i new UU a 

jdiifk tm^iliuitiph**^ slmoiii to a hiftit Ixm olUwr'iHl ot»vrrht|t an ariw d 
i7o0 square yards. 

1214 From tbd lumpjcr of t unoentrit ?:*. ?rs oi*?,; rvod lo n ♦■^nivons* *<frlioi» 
af the steals De ('?uhioH«' rdvautipa iirturfuf the fon"wio(i( lun t : 


Khu r4A ymn. 

Cypross ftlxmt *:ri> „ 

ClMJirosh'UJOH , . . , . ♦'H) „ 

Ivy . . ♦¥) , 

larch ... .... fiTu » 

OnmRC. „ 

Olivo 7»«> „ 

Orin'rital I’laiW! „ Tili* wud Mp^isnls. 

eVUtti of iA'Uauoti , , . . ... Molt „ 

Onk MO. PiWt, hViO .. 

J.lmtt inrtl; lur „ 

Yew t JU 24HX, 2M>0 

Tiaodiuiu ..... to iVKut 

Uofttmb • . . . . . 


liia. Jldmittinil. irith IfftiMow, that fh'tiiiidoUwoven.h**! tliunjMw 

sf ttioiio tmw oms-third. they are euunph.w of <!itr»c*rdu<a/'j toiycvtiy. V« w 
trixw upwards of 700 yinsrs old reitiftin St Fountains A W*-’)', Ynfk» (a»v. ».» tliorw 
b historic cvidonco of th»ir eableiMr** In tiwi ynar ilftS. Uul % ^ »•« in Uh' I'inin/h- 


vard of lhu1ey4ti4iMJ-Ilftlfl, llerhysidro, Is is^ustdmM hy Mr. Itownif* ♦ »¥iw> 
} «**yni old. 

1214 T1mi erypto||ftttMm» ptaut* aHVtrd th'' nnwt nnnu't .us i ssfus/ton *,f isab 
ddfhsiou. A liulMSi itutiftettouii in Cornsrsit. sficta awmOi, is s tau» *" of jh*? 
VVwit India Ulftiwl*, ItriiftiK St itekua. and U»e Cftjir nf . alnk 

•!|i«Itons»mt2i w«w»ftiwf)<^ HiUaln and Ansifftlva, th'wisO th# 

vsswjtalio** of thtw two dist.rkts Is r«->narkwol3t di^wv^rdstu . 
of (wdoiWt^ostt mn idw? wUMy di^iriiaiPd. tins i'hSmm nf 

Si?frit**ri»»Ml mtmvriivg w|iluMyt.t tl»« dufronM'n at the Htm»t '<4 ti hat*. 

Wild Itow qualihilf' jnmw't oC in the int<f*r»i»f of ikHAliwn-tk Afr di'a. Pnt 
iu v«ry f**w lltstftiweo «re llw sftwo *im\m of es<w*y»«»t*s (♦fsots wtM w*th U« 
rawhist* ®si ftlSMt fwatt ewh <4 tow i »»*d fntn'ndiy sfiwihUW. hi (laiitthttK fnnt* on# 
couMtry to aixdlwr. «e H»e*Mutt#r a i#rw Hun, ho if iSiw 'mrur. Urn 

upmm tv «ol hictittcal. eUh ia diatr ris »Jde:y #eifta)r»ti<d tto •.« 

4t«kr«ni4 ... . 

latT. The «Tridt«fftrBk |4a«sl*. momm, iuium*. fi-rtts. «*»d ftniiri,. *r«t lli* 
wkdsf'iwftia of ptiwiMWtMnk rew»daife>»» 

diatrtds; K-owtortal latll«*»ir!». od«« m m d*w,. i»t» thw idatjw, l-*Alli. m* llift 
a a OT lif tf ti ti**#. I'^i* ; «.<«« 'ImUH'mim, 45 do*, to 34 4rf | ^ ||1l||:h fcaii(tiiMl*fl«v "hw. 
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•To ttfttothem beauty for aslie*. the oiJ of joy for mourning, tbe garroenli of 
^raiM fyr the »|tir}l of Uwnioem \ that thtjgr might bellied Tree* of rlghtcou** 
The j»Unt,ing of th« Lor^ ti^al he might be LX% 

70 deg^ profK*rT Ion atKnit erjnal. Thus the proportion of the floworlew rogetation 
to thij flioiirt*riiig ii»<'r**ajw» from the <*quator to the pulee. But the (hmity of ffesma, 
^iinret} Nituflv. r<,rmn an exception to this hiw, decreaning as we depart 
fnmt <*quiiMtetia] countries, tning 1>20th in eqoatoHiU tud l-70th tit ixiesii 
iattindm, and not found at all in tho high latitudes of the new worldL 

1 2 IS. in cfjui nwl ia! and t ropi<;ul conntriea, where a sutficient supply of moliture 
roTMlnnf-s wiih lUr inflitemv of light and heat, vegetation appears in ali its 
»»>tgnitudn n»fl glory, its lower orders, moases, fungi, and oonfems. are very 
rm\ Tin* ferns are aiiortjacettt. BwhIs ascend to the height of a hundred foot, 
luid ritrid gra-sHin riw to forty. The forests arc com jKwod of majestic leafy over- 
grf'<‘i« t noix'armc hnlllant hlossmos, their colours finely contrasting, scared any 
two sta<Mlb»g togHher hHng of the samespech^ Eitormouscrcdpers climb their 
trunks ; para^itieal orchhhc hang In festoons fTo^ branch to branch, and 
Uttgweid >he Itoral deeoralion with itcarlfl, purple, blms rose, and golden dyes* 
Of pUnt^i uiw’d by man ft» f<M>l, or as hauries. or for medicinal purposes, 
wcurring in thlK region, rice, hnimnas, dates, roc«ja, cacw», br«ad*fruit, oofffje, tea, 
siigar, vaiilUa. I'cmvlan hark, |»op|>er, cinnamon, chmMS, and nutmeg*, are either 
ehartu'terUtic of it as priiicitiaUy cultivated within Its lintits, or entirely confined 
to titem. 

liH}. Uicc the eldof f<MHl of. ]M'rhaps. a third of the human 
race, iscnlllvatfd the troptca,hut prineijMiUy witiilu thotn. only where 

ther*’ i* a plentiful supply of water. It has never lioen found wild; its native 
country is unknown; hut pr?)hnld.v southern .Asia. 

1220, Ilftiwuo'*. or fdantttin* f Vusa minentum et pa radii mat J, art? cuUivatt^ 
in inteftmpit rtl A.’*la. .Africa, m.d America. Thi* latter sja-clos occur in Syria. The 
Imtiana 1» tvot known in an nncnltivah^l state. Us produce is enormous, 
estimated to Ih; on the sorue HttAce of ground to that of wheat, as 133 to 1, |iid to 
tlmi of potato*'* a* -St to I. 

1821. fPfMmijt and cocoa twloii|^ 

the fkmily Patimr. The palms, remarkable for tho?r elegant forms and irapor* 
tanee tv man, eontribute mme than any other tresos to imprnm upon the vege* 
fatitm of tropical and countries its peculiar physiognomy, Th* 

date iMtlm U a nauve of nurtluwn \friea, and I* ao aimndant beiwam flus 
Harlwtry ntjitow and thr t^ahara, tliai the dmtriet tnui lawn naiuml BiUwiut erid, 
the huid i*f As tlie dt'«4?rt U approached, the mijsfiddcMiita that break the 

luonolony of the landifieatN* are the date fadm, and the t«ott <tf th« Arab. Ik 
amytntfuinhw the margin of tJtw Kiighty dfiam in dH ita aiiiutNiUtivs fttim the* 
shorn of the Athuaic to the wanllwea of l^wwk. a»id ia the oidy vrgetahle 
affbuUng •ububtenci' to wan that «ati grow ia such an arid situatton. The 
simti*} ptYwlww of an imllvulod is t'rvm m to idatkM. weight of firuit. Ttio 
sot'oa iwlni himiMhea aunnally abmil a huiutred coecapnttta. It Is aitnnd 
riironghmit llxe torrid aone ; but nemr* meat akiuodantljr In Ifw fada»4a of tlie 
Imbaii airhlirhuro. The fiimily of palms Is aupposed to» emitAn a tbouaatid 
SIWTioa, some of largo dse. fi,>rming extenstve ibnaate, 

1321 Cacao nimo;, firoi* the srsda of which dtOridale Is 

prtijiand. grows wiW in central Amcrh*i.a»d ts aliO oibWWilwsly ddtitMfd l» 
ilrxleo. fSiMtatuala, attd on tlw ewwt of CUmaitSk. 

1223 Brctikl fhiit tree fArttutarpu* heimj, a tiative of the fSoutli 8na Islatida 
sud Imlku iwrchipcliNr^* grow* also ia Husniicira ami Imm haaa itttwMloced 




'* Aiid tli^ roiurned Mid prepni^ spioes %i>ii ouitincnts ; Md mtUd the 
8al^iaih-dK9r, MMfdliif to the oominemimettt.‘**-<Lni:H sxi v. 




luto the^mptoe] perta of Axnerien; but the thiit U nm to tUo btumua m 
an article of human food. 

list. Cofim ('Oo0kii Arabica). Tltebuah iia*! pwbaby for U# iiatife rcirtoii 
the Ethiopian ll%hUnds. trcm whoiict it uakv* taken iu the tlfteieiith miiury 
to the UighlauiiU of yenieit, the tio.itJeTn pari of imhian t)ctiiiuvu>a It 
has l>oeD inti^uoed, Mid b uow evleuNi^’oly cult^^atini in Ihitkh hUia, Java, 
Ceylon, the Maufltiu*. Bnuth and the Weet Indw s hut tiiv quaiity b inferfor, 
ivhich makoft tlie cHmate of the Mo4frtu» oodw dlj*t»4cf of lioifit.jrsain'i?, at 
peculiarly ftivourabie i# th« phbit. It thon yx de#t'riin-t< hy 
Kiebutir aa being tt^takoii with rain e*e»\ >1*^' frotn ‘ I liYmehia of June to Uw 
end rtf SeptemlM^r, whirh la (’‘arefnlly c«i i x'U^ lb: ihv jn)r}h*'*<: f f in ijjui K:i: /ludnif 
the dry aeaaott. Fon^lJia! icivws th j fOtHowinir t'Kuiurai tli!»lrk‘i ; 


BmtfflFaklh ... 

Mirehia, 

7 S.M. 76 deg 

1 r.k' M d«H5. 

10 p.v. at dtif. 
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1225. Tear^Tken CkinentU). The plant ta imliifenom in Chtni, Japan, and 
Uppifr Aa«aT% In the biter cminiiy. it ha» m'cntly n fonud h> a whd «nat»‘, 
and kill prwawia there of oateMaive < alUvathm. An thv plant b hirtty.iineuliurv 
has very lately tioen allerapUai tu the HtwHh uT Kra^M^^. and appi»n*«ti,v with 
ooaiplele sua^oaa. .* similar ciimtImk'h! <m thr imrnintr pb»n!» of VlHtTia c^nn* 
pletcly failed, all the plants Winir knhwl hy tUr hnat, »u>twuh*tandii,4: every 
precaution; Tea wai flrxl int.mduc<Nl into fcur»q*e hy tin* I'nuh in hWJ. Thv 
hmveaoftlie ooffoe-plant have Innit lK-«ni m itubtiiiih' for tnK hy U»e 

lower claawcw In Java and fiuiuatra ; and nfsitnitly. Hmfw*nr lihnno, ii»f t4\Mh'n, 
cahihited aampJemi of tea prv^ pannl from eothn‘-leav-t»«. mifn!vJ«a nnlirvly Ut ap. 
pearanee. odour, and taate, with the aeind«« Chiiujw* pn>du»‘l»o!t. 

IW. S^^(»r^cAnv^ <wwrv W 

tome eatent without the tropics, havin# tiee« eMltivat -d •eninrim ami % 
Kurope, aa at prewnil scsuitlly hi lli« tkmih of IJnl it pniiirrly tielonsr;* to 

the torrid !««••, and lias h»r its prineipai dwtnels, the hfa*ther« MMm, 

the West VeiHStueJi, Brasil, the Msuritioa, llrttidi India. « hies, the 

Bwmla a«d rWilppirie Islamlii. Tbr< ida^it w«« huiwl athi m iw-Vf-m! pan# ni 
America cm tlie diaooviiry of ttiat cmitinenl. and <s ntr» in a » »hl hiate on enoty 
of the iabiids of f lie Ibudhe, 

itfff. VaiiUb f !%»</<« wroiaitf lew J. tlwe fruU of whk'h PwwMh^' w^-JMnnwu 
'#o*ajrt.iis, groars wild tiri'neipally hi 'Mesku. 

UJI» IktrttvtjM* l*srk iCimkmui <t|dfcfda<*/isK a f^mud tr«*f of wtt*r?i tio^rr an' 
aeiwal aped**, fumbhiim tin# raluabb UMaliehie ■w» esShd. It 1$ whj»ne|y 
t*ondM«d t« iSmtk .Auwrtea, mad gimwi ehkdy on tte AimI4w of l/*a» apd 

VSM. ffiffvmr sd#ratiaj hr'lotiga earlusdwiy to il»e Mal*t)4f naat, 

wbwe it hm hem found wild, Wwmatra, which ^modun# the tmtrwl 
IkmMKi. the Malay .penhtsuia, and htani. CHitfW tpetPH of m.rm tu 

trapicB} Amurksk. 

ItSfk (lamnm €SiaiMi«aiMi«iw.;, a small Ire# ykidlri# thw anuwatle 

ha^. la ftwuMl i#atlf» <w*lly lii the Idaitd of Cay loo . tmi wdher aptrlcs oretifa la 
IkMliitt CldiKi. 



THK lEASOV VHT. 


* 1 •» tlw tnw till©, ftud niy Father is the hustowMlnuiii.''-* Joim xv. 


1231, Clote (Mirrtui earjffrphjfUm), an evergreen small tree, the dried flover- 
buds of which form the cclclirated aromatic, grows naturally in the Ifeluccaa, 
wuenco it has Ik««« C-onvey«*U to other tropical districts. The island of 
Amlfoyna, one of that group, is the prliicii»al »eat of its cultivation. The lowest 
tempi'niture there is 72 dogs. ; the mean temperature of the year 32 degs. 

123'i. N'utmfig f'i/yrsfico moschataj grows naturally in several islands of tht 
eastern aruliiixdagti, but is prindimlly cultivated in the liatida Ulea. 

Trcjltiml fajfiiilks and forms succcaaivcly vanish with an increase of distance 
from tiio equator, and new piiaaes of vegetation mark the transition from hot to 
temperate diinatea. Vividly green meadows, almunding with tender herbs, 
replace the tall rigid grmmm which form the iniiXMietrable jungle ; and instead 
of fof«rtsoomix)8ed of towering evergreen trcjt's, wmds of t))e deciduous claes 
appear, which cast their leaves in winter, and hyWrnate in the colder soason, 
the oak, ash, elm, maple, beiKdi, lime, aider, birch, and s>ctutiore. The cnltiva* 
tiou of the vine iHicomea charsctorlstic, with the perhjction of the cereal 
ItnuuN^s, and a larger projnirtlon of herbaceous annuals and cryptogamic plants. 

1253, The vine f n/<« rutifrraj Ik less imr»atie(!t Of a cold winter than a ootd 
funtmrr. Hence iU northeni limit, witich ooincldcw with lat. 47 deg. $9 min. on 
the weal cuasi of France, rises in the interior, wliero, though thh winters are 
coiitor, the summers are warmer, to lat. 4y degs,, cuts the lUiiuy at Coblentt in 
lat. SO deg. 20 min., and as<‘ends to deg. 31 mlti. In German.v. 

1234. Eeoediitg furtin^r fmin the cNpiator, inagniAcent forests of thu Hr and 
pine trllai prevail, as in th»' ctmtml j^arts of Hussia, on the southern shores of 
the Baltic, in Hmndijiavia, sjuI North America. Hut some of the I'crcals are no 
kmger cultivatahU?, and iwncral tiiiilw'r'tns's omnmon to the teraiKirate none do 
iitd reacdi i«» northern Umits. (jrmiually all ligmuMis vegetation disappc'srs 
entirely os higher latitmhw are af^mmclnd, the woods having linit dwindled to 
mere dwarfs in struggling with the elements, h«>sti e lo that state which nature 
dtwiined them to assume. The limit of the forests is a sinuous line running 
along the extreme north of tho old world ; and extending from Hudaoit*t Bay, 
lal. CU dog., to the Mackenaie Rivor. lat. CH dog., and thence to Behring's Strait. 
The dwarf birch fUefuia miHaJ, a m'^re bush, is the last tree found on drawing 
near the elertml anow of the iwle. At th iviaud of Uatunierrcat, lat. 70 deg, 
40 miu., near tlu< North Cape, it rises to altoul tiie height of a man, in tMteiad 
hoUovrs iHdwiin the iiK»nntains, it« lower hranchia traihiif on the grouiid, 
affording a theitor to the ptarmlgat*. hi Unt psdar aonc. aMoe low dowerinf 
annuals, saxifrages, numnculi, gentians, ohickweods, and others, llouritk 
during ill© brief anleot summer, a fow pcnmuials also accominodato tht:tu> 
•elves to the rigon>u» dimale by s^mswUiig latorilly, never rising higher than 
Ihur or ttv« Inciies (tom the gromwl^ till Anally uo Omdopiuent of vegetable life 
is mol with, hut Ucheua, and tiKi mkroscopte forma that cxitour tlio snow. 

U56. In Buroii©, wheat ceoacs with a line oomiectiiig Inverness in Scotland, 
lat. 45 dcf., Proulhelni In Norway', lat. At dog., aint Tislershurgh fu Russia lat. 
Ah deg. IS lutn. Oat# resch a sitmewluit higher hkittude. Barley and D'casoetid 
to lal, m dog., hut require a fsvourahlo aa{M«t aiid aoatoc to prodiioe a crop. 

ISMk TIm tiorthem limit of the growth of oak, Ut. 61 degn hdis short of that 
g( wheat Tli« oak niskM a singuktur kap at the oonAnca of Kiuropsaxid Asia, 
dStappsarlug towards the Urai mountains. Tf .in U live case also with lha wiM' 
amt and apfite. The oak and Uia viid*nut^ hoa'cvtw, rvhMi^mr suditiiU}* tfi 
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“ He l»tli ]^t» t}ie oartH by Ms jft>wer, he Siih mtMkMti ed the world by hit 
wtedoia* and hilh etretdM out tlw beavent by his dlswelton.-- Juaiuuii 

rt.nj-j\k r , . ,„ j .i i , 

Bastem lsia» on the banks of the Arsoun and the A^our ; ind the tonic oceurt 
again in the Aleutian isles. 

13874 Tlie (bUovring aro the nortliem Utnits ci* rntmid irse* in Soaiidiiitvia 

Ut. 


Beech, JFUfirM tWcafic! 

d**ir* 0 tniit. 

Hard Oak ,Qt$afvw ro&ttr , 

«1 * r 


CommoM Bliu, t !mus c«riMp««frii 

m t) 


Common Lime, Z^^fn oymmte»{$ 

«i 0 


Comtnou Ash, iVwgrfiitMr gaiiMdftor , 

*% M b 


Bruit trtK% 

&$ „ 0 


liiueJ, attneiana 

U 4, 0 


Bpn»<*c Ftr,. . 

«7 « td 

.. 

Sttrvice Trwv JiforAee owcMpoHd . 

7t* H « 

•• 

Babich Pir, jw^wfnis 

n „ 


M hi to Hln'h, (d&o • , . 

?0 „ 40 

*• 

Ihrarf Uirch, iMnia nana 

71 „ 0 



tSJA Thus ilistliici vfiffictdblc tr© oW-nfwtl an ituming from soutU t© 

north tJ\ro«ffh dtlfjTinjt dnnjwh tonm, AMlncd lui Ui Ihdr Umltt by the 
isothermal ctinros, atid not by tin* iiaraiids of iatll4idr, Kimiltr dumgfw Of rng*v 
tati4*n mark a iK*»‘T<^odieular tminoi ihrtmgh varyhwf cHmatm. A tueiywsion ot 
f>iai)t« tppctr on tin* irofdoai mo«jitaliu» which riH> li>e snow line, eorres. 
ponding to those wliich an* euwuntered in mian tnd high lttUudi>«4 The 
itigher wo asceiid, the m<m dmm the numl««rr of the jfHrnfHmmic rlaiw iJiniMifch 
in proportion to the crypU«iifmi)t<*. till only mcmimrs oftbf* Utter liMully sn» 
femnd, whose fUrthrr imjffmi* upward isarreirted ity the eroriMitittg snaw, TUi* 
last lichen met with by KtiiSJ^wrc on Mom Plane, Hthns <trww/i#, waa aliM> 
ohtwrrod by M , Bnwms in tbr> nr*ighlM>urlitKHl of fkawAop, lat. # di^. Wt min, 
whore it was vcirctaltug on the khort. slukdiid by tlie iwt phios of hurujx'. 

ItM. Isk^UUhI mountains di^plsj t<» the advantage the eff*'ct of cUmatl# 
eluiiigc of eagetatton. 

2SM. EtnaU diftdnl Into Ihfwi nrreat roglcmi . La «r firrlile r»»- 

rlMi; Xd iiff WfswJy regior j X« Jhrwfrfa, tiw* ljar« or 

desert region. But each of lliciw' \% »«#c<*ptltd« sMb*dirOtlona, dchoed tiy th# 
prmmoe of certaitt fhttiliUw of plwU*. formiug soren botaotm: 

1. Tlie •uMro.pica} sow. which »f4 rlnw mi;»fe than fwt aUw# the 
ffCi of the sea* Is charscterijwflti bjr the pa'm. banana. Indian fl«, 
*Varili«*<rfiiiim««wi and scwaM^lA. which with usaro ordy found in wawnfakirioii, 

1 The biBy torn* fla» aUiml Aheofoet. charaeteriswl by lb® ijrsiiffc, Irmwt. 
abaditock. maSie* wttmi a»*d grsjio pUs»U. 

A The woody acw Ho» between the heighl of *<»* f«t,, nhtm the 

Ijc»rk4lr«i! Aoufiahe*; w.<v«ral kinds of oak, the iisapU, ai»d «*»e»rww«» ahmuuU. 

4 The fOWB W«wwt» fbw he^iight of djm and 6,0«» frwt U dUtinfuWnNl by Ibt 
b«!ei»^ hcokdi f.r, bfft'h. amt. among suwUi plant*, hf tlorar. saodwort, ehMi. 
weed, dock, and idsMtaia. 

A The wilwdpiiie Iwlwrrn the ckealion of imd 7><Pf foil, produfi* 
lh»3 haeberiy, eauiMrort^ toad* das, iw4 

«. The erne htdwwm tjm end »,m (bet. Ha* alnkcwl SiU Uw sdaula of tias ffm 
wdiui, with iht Qmhr md |i«r«d groUfsM 


TtlS ttKiJOH WHY. 


“lu th* uMmttUlti of ilio lieifhi of liirftokwill I pUnt it; nxtd it sbali brliig 
forib UcMiffh%jin4 bn«r fruit, uml bi»« eodar: ^ uuder it tiiall dwell aU 
low! of «vory wim . Mitadow of ttio bnuioiioo jiHuvof aluill they {iwi»lL">-« 
Bzmtuh xviu * f 


7. The Dtmtw xom^ iM^twcn^n 9,000 t»d 9.200 feet, only produooi m few lidtem, 
l:>eyot)(i whirh, thwn? b iToaipbtc nieriHiy. 

1241 , Th<» i%sftk c»f Teiicritre exhiblte five botaaical dUtrictft, thusdiatinfiibhed 
lij Von Buelt : 

1 . The rwifnMi of Africa forma. 0—1,248 feet, ooinprkiiig palms, bananas, thi 
atuar-mim. variona nfwx'ios of arborescinit f'uptmrbiai, MensmkrpautMma, the 

aiuJ otlicr tdanU. wha%c nakt^l and tortnoua trunks. «m.*culcfit leaver, 
ami iilm»l»-ar«?cn tinla, are dbtinetivo of lh« viJi^etatiou of Afriea, 

2. lU^Kion of Vino* and Cxmo-h, 1,218- -2,7W feet, coinpriaing also the olive, 
ami the flruit-tniK.‘tt of Europe* 

S. lUfioti of lAurvla, 2.748 -4,35/1 ffset, including lauri of four.spoclef, the wild 
idlvc, an (mk, llm imn-lrw;. the arbutu*. and other overKreens. Tlie ivy of the 
t^narh'M aitd vartouM twining »Hruiw iwwer the lrunki» of the trootn, and numO' 
fous spwkw of fiTti <.H‘Cur, wjtii beautiful Dovroring plants. 

4. Hrfiuu of llic }*ifn», 4^^0-41.270, charaeterbod by a %'a#t forest of trees 
r»)SomhJlng ti»e H<,<olch fur, intenuixfHl witii juinper, 

5. Rfsrion of the lietaum. rt.270—1 1,001 foot, a *|K.‘cic» of broom, whidi forms 
Taiw»s in the mUUl of a of a^fhcM, oi niuiKntbfd with fragrant iiuwf.»ni, and 
furnishing fwd to the goats wlmh run wild cm tlm Peak. A few granuneous 
attd cgyploicnudt' } iat»ts are oi>s«^rrt>d higher, but the luurtmit is oiitindy ile«> 
iiiute of rejKriat ion, 

1944. Tlwre am^ loan/ plants wliich cait acvominodate themsdvcii to the most 
diverHc" dimah'M and lotwlilit'^ ; and thm'fore asKmid from the plains dose to the 
tMoindary uf t #gc'tablc life on the highest mountains. But it b the gencraJ law 
in linwe eais^s for such f)lants to t»e singularly modified in appcjarance and 
auftPunkwl »(rnctim> m tliey ascemd. The spring gentian. ChntiaHA tema. 

one of the cxropfkMiii, which Raymond found unaltered at all Uc>igbi)9 itt llus 
Pj n'u<»ei». 

XtiA. Trees^ plants, and buslvsa. of humidt-r growth, which ooeur on the ptalns 
and at great heights, are usually touch .smalior in the latter aiittaUaii. Tjba 
leaves, and everythitig grtjc'n about them, dwntdk with lh« incrtiased ; 

and the pure, well deilncd gnts>n is oxcluuiged for an Ul*4(itdiied lighkriNiitow. 
8)iitgular enough, timw! parts widdiseent oioHt cafiablo of remisting eddi IW 
teavfw ami stalks, art» uulf<wmly «ut»im ted to a cUoiiuntloii of ?ibd 

rundiotMi; while the Aowort renMiftuf Ui« same iis«. are never dafonfi«tty «iid^ 
ln?«om« more dense and rkdwwlxt Hidr edtour*. IHTAIo tiio Jfjwwfi# 

Wvonms stunted, its flowurs awnttne iiii {ntoum libm*-lbe sdmirailotir tMT Uia 
traveller. The fl(vw«rs of the pak pHilirmW lutire A much diaper oolutuTAllliltiie 
tt»p of the Fauiimrn, while the plant i* aotnli sttMllci’ Mum its confutictr nn 
the Swiss piaiaw. The nlMierratimit of M. llwTwt, aoKWig otium. are tp tliia 
efferi on tike flora of the i^ticaguM, of Ararat, iha Bwisa stml Italhui Alt«k and 
tiw i*yiwntws. ITie aretio fh^ra i» eliuRarly diaUiifiiislmd^ 

mk The pmshiUtg rvfWmioea to dlOhretiit dimatle «tat«» •«% bosKriwr, 
ps«f(y*tiy inadcuuat« !«> explain ilut phwncmimwof vWipMsi^ lA'bQa 

an analogy b often observabte kwtweem the |d«nt« of dlllleriiul nnHmm under 
ocvftwwpoudlng: rlmnuaiaiicnt of talitud«t. dovatte, And aoll. tb« ffWidea are 
ifoaemlb' fourul lo be diflWtmst ; and wsuaily tbohotaaioal dtswactor of couptrws 




tut aiAMX WHY. 


It pnSmA.*^^Vtu.w enu 

^ , „ 

Ml wMelf •ffurt fitMO mtk «tlMr, St lutmUf 4Stkw«iit, tltou^ laiMtir th« wuim 

IMURtUnlt. 

im. I^mo plsrfet vn tatiroif outifliuKt to one tlxit of oi»r |>tM^. Thj 
bcMtiftil ptmius Hrwa^ or booth, of wbidi iilioro titi ojvwor^ at 9# M|»ed««, 
oocunf with brook* ot«r o ©orrow «tt«ndiuo ttum o i*ifh iforttern; 

lotit4U <t to the Copt of Good But tbo vhok of ^^toenoo duu* 

not omttoUi o oinoks native opeolrien : nor hu a Pamia booM ^*ut«4! lu ll.« rxeef4 
o •olSlory one to the woit of Uko floekjr llooutiatio Do other boMl, Ifto Him 
WorM oontoiot moi .y ftmUiet. at ^ wMcH am not Iboittf tmiurolty in 
tlw 014, 

1141. 40106 plant* occur o «iuirt« wpoeUlc localltv, finttuvnOy o (N»nYrori«i4 
tr«o» and ikowhere o^ Tbe beouliful Dim fremdithm %• Imiltad to o «pi4 nn 
tbo top of tho Table Bountoin ot ilu! OopO} wnd the ceiobraki>d eediur of l4»bo* 
nou appear* to ho reatrieiect Cn lie uponPipettMu growth to the SyrSOit mono* 
taint. Tho ttnoU iaiond of ftt. Helena boa an (nditgwmi ISor»» with a bur tii'an 
:»<mt diffexretiit frooi tbot of the r«ai of ibe f lobo. 

1147. Moutitoin dudfis of no great width very oommimly divide o totally «tUi* 
tiiiot botany. There le a marked <SiY<«remM» tn the vegelatiou of the Chilian mid 
oppoKite tide of the Andee, though tht; cUmate a» well at tlxe roil It nearly ttio 
tame, and the difference of lonfitiide very tiifUnit. In North America, two com* 
pletely different daw^ of vegetation appear on the two side* of tlu> Rooky 
Mountain*. A variety of oaks, palma mairnoliaa. azalaas, and mafttidceiil 
rbododendrotia oeetir on tho eastern aide, ail of which are unknown on tha 
weetern. the iwfion of tho gtaat phia. 

im Thedlsnoet vegesatioii po»ea» ve d by various parm of tlm atobe, baa led 
to its division into iMianlcsU kluadoaui or phyl4>ireoarapt>kial rwpriotis. named la 
fanerat after tha trenera that are eltlier pnenliar to them, or piwdomlitattl hi 
them. Tha arrangoincmt of M. denouw. which b usually a4apu< dberimliwiai 
tarenty'Svefrast provlnoea of chsntcterlstlc vafpriation upon the imribee of tha 
earth. 

In eonstitutbig any pcwtlon of the ii{4w» Into a phylo-gwoiiTaidtiral region. M. 
Schouw has proceeded upon tho following priitriplns t—l. That at Isaat one half 
af the fpedae *110014 be iodiffiWMWi* In lA 1 That ao^uarter of the pwiwm 
•hotiM also he pecuthur to ii. ea at least thould have a tSuNBlIded mailmutii. A 
Tfasd individual famUloi of pdanbk ahould dthiw kte asdiualvely aondnad to the 
regkn*. or have their maiima them. 

IMt The idiwtotiiisiua af bolaokal gaegrapliy. and tha Iscts of gardAgy. ara 
mutually UhistraUva Tbs asbiifif diY land haring bean uidtaavad ahov* the 
watenii at dUSbrenl sgMMthe. it may he re a e c i wa hly iufiMTrd that e«M»h perLkm oa 
its marnmett rwdmA a vagaCahle amatieu la banawuy with tha 

ultimata CKHialjlutiaii af the pMuawi eurfkoa Inio dtllSareiil laxlaaisal llfsploitti 
would iMMiia Shliosr* aaahaf whkk ha* pvwairred He prtedtlva IhaiHkiaa. white 
a»4 avail ta dbiani IhaA hare to samo aatinl hiiariiltivM ttiatr 
rmptictivr produota, ixi4«rcsmtiv4artiM ludurai 

1S9K Ittaagaale tlMdorotunlarlly oaSolate la the dlflkMdnn of v«ge«*|4i pfW* 
dnete are ihnnirnrnphmt^ltmi water*, and maiiy animak. 

rha imiaiivloaor ttw atiamip^^ in ite lailaMat static li gait* evtUMaat to 
trai»portlaaai»sidie«liiledl^^ wtthddariiy apiwMb^ 

wiagkiia. a* is taa sasa wSth tuaxiy fdaoH with the laliiikta iiponibs uw 

V 




TH» BEA801I VHT. 






tm mnimM wm, 


* 


m 


" Tocfety tliUne thiMm U ailki»oti. atui a time to every puriMM umW iMwtm.**-. 
* 1| £<XLS8tArrx« 111. 


fKnn< 3 fi<a{ii,te, Imt the mujorit.v ftom \t>eteni u the owm»e, ««. 
cherry, peieh. aiideot, apj^Jc. »««l inaf. A vari«^ of the pltt.n, the datiuitm, or 
UamwMjene, ceme IWwm the iw»ift»lwurho<Kl of I>rK>aj»ii«diJuriii*tti® t>u*f io*. 
The luuue of the dama»ti«rt«»e poiMk ? t<o t4i© ii»{>ort«ik»u of the }4amt ffiftm Iht 
same qiitrtor iuto Kuro{>e. 

The ocean M wtfll ®a the Lmd ha# h-iUnic*l i\^m% aitil riuaiiire# 

of the Ytiffctatlon are observed with the dcr»0" auaio^too* u, thci mriaelon# of 
i('rr«»|rial plaiita wiih On* Alarino vn 5 ip*t*iH«>o *o have It# tfeijrai 

extent dctonsttlijed by the* ran^n o'' hy' t in wi^r, trhlch »ari«e with lli# 
jsovfer of the anti and the tm.riifjareacy the wah*©, 


CHAPTER EXIII 

1254. What are ve^ciahle gunu ? 

Vegetable gum« are Keerel»‘>.)« of }>lantK winch arc gencmlly 
ioluhk in t|afer, and which aubaerve varioui uaeful pu4|><>«ea. 
Oum Arabic is uue of the most iiujKtrtar.t of this class of vt^fc^ah}# 
Droduetiorift- 

Qutt($»percha is an invalmihle stilmtance lately luldcMl to 
the list of known vegt'tahle prodnctioiw. It w obtaiiu'd hy 
cutting the iKvrk of of the callwl tSa/wta^ra. It* 

proj>ei name is guUa IVlo Percha. gntta inmnittg gum, ami Pulo 
Percha i« the island whence it i» obtained. Hut gutla jawlia i# 
not, stndly Ki>eaking, a gum. 

Imtim'mWjcr k also a v«*gotahle m-creihtn, imjiroiMrly calhcl 
thialic gum. It is obtained from the milky juiee cjff variou# tree# 
md plmU, c«iKs::iaIly fmm the syringe tree, of Caycimo. 

f 255. M^hat are rrgaiable rmim f 

Vr^dabh iwini are derie#^ tVom the aemdhmi of plant#, and 
rre generally dialinguialnStd fnmi gwm» by Wng inuttuUe i« 
fcattr, bot being aolwhie in i*|iiit#, 

Wbm one of itnen'e it iwdoble m either witter or aftMle 

it m called a 

1256 * Wbai ara aefeiabU meid$ f 

Vegetable adid* are diJcIly obtained ftwn jfVwll ; but 'ilia ilMa* 
danily from awiwf# by dwtilbilioii. 



m 


** fliMi irt (lie Ood doMi 


1257. Ifkat is tannin t 

Ikinin if ft ? 0 g«tftbl 6 production, obtained cliieQy from ilie oalc<* 
bark, and from a wiety of other vegetable eonroes. It poseessea 
the peculiar chemical property which renders it valuable in tanning 

leaiW* 

1258. What is opium f 

Opium U the produce of the poppy, and is obtained from the seed.* 
1258. Whai are tegetMe dyes f 

Vegetable dyes are the vaziogs colours derived from the secretions 
of plants, such as indigo, madder, logwood, alkaneUroot, Sfc. 

12(50. What is silica r 

SiUca ia a mineral substance, commonly known flint ; and it 
Is one of the wonders of the vegetable tribes, that, although flint is 
•0 indestroctible that the strongest chemical aid is required for its 
solution, plants posscffs the power of dissolving and secreting it. 
Even so delicate a structure as the wheat straw dissolves silica, 
and every stalk of wlieat is covered with a perfect, but inconceivably 
thin coating of tliis substance. 

AnUil all th« woiulers of nature wbtcli we have had occasion to expislo, Uien 
is none more sUrilitif than that which revoais to our knowled(S» the fliBl a 
flint ilone coruflstc of the minersiisedl bodies of animats, just as coal i*w*T*Tt T of 
luaMNM of miiwraiised vesctable mattfn*. The animals are beUered to lows been 
infusorial animalouSin, coated witli aUicous ahells. as the wheat stiWir of toddy 
Is clothed with a flassj coverini; of silloa. The akaleSoos of — 
which oa«&|)oee flint may be brought under mioroacopic examinriftMa. ISMoglaii 
bare some dincuity In determining their ofdnkms iwpeetlng tftsr«tellbn^%db 
Iheae sadmaloiiha bear to the Alat sUmes In whieb tiHV are ftmad. Whether 
t:w anlntalculis, iu deiase ma s aw , fbrm the flint; or whether the flint nmly 
auppUes a aepuWhre to the otmntJe* mfllkimi of cnatsorea thdl^i^ ago, ei^fd 

hoaednd. 

And what a problem t ThS hurlsd plsiii b«ii« dtsenteHlflied, after hat ins 
lam ftw agwmUwbtwrela of tim earth, fimiwUsbtaiA warn the 
anliimloiile, aflwr a akep of aw». dMvm iato the 

eaat It wore, piobabbr " in the biwiaalBS, when Qod enaledi the heaffens and the 
earth, and wlum the sartlk IM hrOBsht Mli flnflng w a atu ra e ,* around tlm 
slaiider stalk of wsvliif earn t 

1261 . u tiUoa djfiittd «mr lie Mmm 

gnum, mm, S*. / 

Bmmm, 




* te ill Urii Mwrtilii tWipift 

down tute him, i* troddm 

• IlAlAft XXY. 


that are Tei^ Hght, and wittcli, but &r ibii lieaulifut would 

be exeeedini^ perkbabie. 

1262- Wk^n gmm a pfDdmtim mimr^ / 

Becauio It eontaitm, with other suitable eleixHuitj^ an abmidMISi 
of the sUica$t4 4hel€t9tM of animalctifm, 

1203. W dfew a frmtljif osktmi tk0 mdtf 

Boci^, aa m the mrhom^ amd tke miii, whkb (brtn ibe 
straw and the gi^. it draws oiT from the soil a great amouiii of 
«t7letiw 

1204. Wfy is strmo frequently used as a fnanurs ^ 

Because it giYos baok, with other auhstaiiees, a eomsiderahh 

proportion qf silica ^ in that form whkh ad.^pts it to the use of the 
suooeediiig crop. 

1205. Why is the sirueiure of herbaceous plants less 
eonsoUdaied ^ksm that of woody plants f 

Boeaoae, for the moat part, horbaiceoui plants last only a sinffls 
year ; they, therefore, do not require th«« enduring qtialitiaa of pbota 
that hare to aostala the infliienoea of the elantenti for a incoesatoo 
of< 

1266. Why me the siMs qf plants of Uyht structure 
generally eylimdrksd f 

Becaasa the cylindrical form k atronger than any other: a 
hollow cylinder, with aoedmleiy thick widk, k stronysr than a 
toUd rod, oontaifliiiig iha atme amotnit of material 

1267. Why do riU stalke qf phmie heeome hollow f 
BeemiM Hie pmriM and pafpendkolar ftbreo of the italic aire 

derelopad marw rs^dUy ikon the harisontsd, Tha growth of the 
pbat, th«tefon» eonakla of a hiad of diserymes J¥sm the emtre^ 

1268 ITdf me the eioamia, or pores ^ Imees^ ymerdOy 

placed m 0rir mtidm smsfimf 

finouMi, hikir fdhced ott the aadar mateeh iNr tm shaded 
atikm sme*s rapt, and aonsiTy m tim§mddm si 
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** Ttw tnto tbe Lord vno ftiU of sap : and tho cadjMn of he hath 

planted "—PiiXM Cll^ 


respiration more actively than if subjected to direct heat ; they are 
also protected from the injurious effects of dust; and are moistened 
by evaporation from the earth* t surface. 

1209. Why have plants a formation of pith in their 
cmire f 

The pith is the chief organ of nutriment, especially in the young 
plant. It if the structure which first conveys fluids to, and 
receives them from, the newly^formed leaf. It communicates 
with every branch, leaf, bud, and flower ; and also with the 
hark, through the medullaty royr, which radiate horizontally 
fVom tho centre of tho plant. It is the centre of the movements of 
tho sap which occur in tho borizuntal vessels ; and it holds an 
important influence over the life of the plant. 


1270. Why are trees covered teith hark? 

lkH*ause the bark serves to protect the woody structure, and also 
to giv(^ a passage to the descending sap which flows abundantly in 
tho spring, and out of which tho wixwly fibre is formed. It is also, 
from its peculiar nature, well fitted to endure the clianges of tho 
seasons for many years ; and from its non>co»docting properfles it 
servos to maintain the equal temperature of the vital parts of the 
tree. 

1271. What is cork? 

Cork is the bark of a description ot iiolr-lrsey Itkieh 
groat abundance in B^iaia, Italy, laid France. 

1272. Why does the cork-tree relei^e Us mn hark f ^ 

lieeause it possesses a bark which is exceedingly useful io man ; 
and it seems, therefore, to have tieeii the des^i of providence tliai 
the tree should cast it of, to tie a|)ptied to the wants of the human 
; (br the cork-tree does nul dischaige hark by tlie mere 
omcMng, or eisfollatlii&, of Its suhsianee ; the w retains tho bark 
flir a number of years, until It has aitsined that oottaistency an<l 
thkkueos whieh renders it useful, and then the tree forms within 
the tiark a series of tubular cells, which mi tff the connection 
ef ihe hark miih iM Mermai ftrac Vwrw, whkdi II pedi off 
In kyft sImmiIc. 




mi MMm» wvf . 
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^ tWMOf Ior4 h»v*t«ro«tbl*,wa m 

liigiL ^rM, ham enited tlMnm tree, bete dried up the siwn tree* end tav« melt 
thaiElrytreetolloiiriah: 1 me Lord hev»f]!mk<tu,m«d here deu« it-BsK. xnt. 


Mm assbtfi thie evident intention of naiore, by slitting tba bark 
from the toj> of the tree to 'm hm ; but own irere tbi# not done, 
the hark wmld be cast off by the tree itself 
Another proof of design lu this tasoful lukpUtioii of the cork- 
tree is to be found in the fact, that it th.riv.ri ander triNitiiient that 
would destroy other trooj*. The rork-tr:e will eudure the barking 
process &r aeven or s:'(Xti$aim 


CHAPTEE LXIV. 

1273. Wh^ are there curiom markin^i m umlftut^ ma\(h 
pniy, rote-woodf tatin-icood^ / 

llecause those markiug:s are produced by the various ^ 

the vetseU by which the wood is formed ; am! by successive *om» 
of wood, which indicate the peritxls of jrroadh. 

Tlio Inclosurv orsone within >on« i« owini^ to th« iitmU> in which liin wood is 
produoed, *i»d the potitioti ii> which ii h n Vwxl w fomwd hjr th<' 

Icamduriiiff ttHs growing smaott, andfmtmiUmn towned* thw »i)ot Wtwmn 
' iholNU’k and the wood of tho previou# yesur {if anxK ®r in th(» iKwititm in which 
cftinbium U efruand ; and, s» tins tcwviw nmrr or Um iomwjnd th* whole tt«^«!a, 
th« new layer at length c a ume, A.»d jwrfw’tly cnchnww th^w wt»o<t of gi} 

former jroarau This i» th« oxptaiAtion of thv tmn aMtfftaMta, which u dcri»«4 
trcaa two wofdi tigniQrlog to grow out fiJf ihe inchaiMw In thkkfum 

by iwccttwire Ui>«n on th« out«r tidw .»f lh<j pn vhniiily'hjrrinfd wotxl Thai 
tiiiji ii the mode of growth hM boon •bfimUntly fwovw«l by wtpiwtoiwl, w»d «h.*. 
im»»Ur»t«d by a«ci<imUl dimoovorks. Thi.t, tf a ptudo of mHai tn ttm*ri«4 
hetwma the Imrk sfid wood, il will, in pitwrcm of tiino, Imcwk* im kmd }fy tim 
n«m wood wblell baa emdaid Ihom* m la Ukt aumtm it iHtmr* Im mi 4t»r4y 
through th« bsrt sad into fti» wood, tbo sfaMMHi will mt he tLllmi up ffvm the 
boitom, but may be in »ubs«qu«nl y«m ovtwhdd by now w*kML A atater 
m«nt npiMMurAd in s tWiy piMpwr. Ouriag llw post ymt, m %h» alk^ tlait fu gut- 
iitig down a trosg ad. bwl baw» dlsooffirwl in lb« wtKwl of |Im Irntil, 

Those fbeU prwrw thst tt»« wood te applied from witbrMd. Amin, If » brgtidli be 
vfirtppod of {|« liMiwiw down to s owula pobit. It will ikol grow iJkiM that 
and so, l« tike tninngr, if bnuMiboe he abripfmd from me wwlo of a Um, lb# inm 
will not grow m that floe. If s ciirk of twri be retnnwt'd hrom s biWMti ahem 
aidahmhehmhhahttUwVtthetmmdlhak imrmm etahm wm mm 
mi Abort tbal M ; aial m, libtwtM. wtmamr a ring of lisrg U roaorod frtMA a 
Aim, (btntwweodyAhrwwU) fiat hmr hat Ihm the appm 

tdga-*CMW*s OMtdf sat l ii iWW l i 
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Vtioi Iw MW A Af tew in Um irqr, he eMBe tottjbd 

kmt leewe ootf. AMd Mid W)to ti» Lei Be fruit giwin IfaM hiBiiMlbrwAM 
ever. And pMeentljr the tree wttimd Kattkiw xxf . • 

1274 kope treei teUk large trmke a greei amriber 
^ leafy hraneheef 

BeoiBAe Mh hg ike Uanee thAt the wen^m Is lonned vmdi 
•tippHes the vmdg fibre, Thennmber of leaves on atiee, therefore, 
ipetkerally hesrs e r^tkm to the she of its tmnk, and ixoBiber 
of He hrsnches. 

1275. Why Jum pophf4ree$ eomparatieely few hranehee 
and lemee T 

IhNiAOse their trunks are comparatively emaU, alihongh they 
irrow to a great height. • 

1276. W hy had the mammoth-tree comparatively few leaves 
in relation to the immense size of its hark f 

llocauee the woody texture of this tree (WeUinytonea 
yiyaniea) is exeeedinyly light and porous. It is, in foet, Ughter 
tlum cork, and, therefore, requires less leaf-produce in its formation. 

1277. Why have oak*irees an abundance of leaves t 

Becautie their wood is so dense that they require a larger amoiint 

of the wood^forming secretion which is supplied l:^ the Isaves. 

1278. Why are the trunks qf trees round f 

Because, generally speaking, the leaves are distrUmted agon 
hranches aronnd the trees in every direction. They consequently 
send down the wood^forming pnndple on all sides. When a trunk 
is unduly developed on one side, it may generally be ttneed to the 
unequal distribution of the brancbea. 

1279* What are enesfemms stem t 

Eaogenons stems am tbose tihat grow hy ibe wddStkm of wool 
em their emkr tnr/not, nfrdeftisistb the bilk. 

12^* Whei are sfnioyemm slessv / 

^dogenoua sttms am tbose that jrrms immarddy, foom Ibe 
eantm. TVess of ibis cliftt, of wbkdi am tbe best 

pocnbar to t r ops e a l' 

IMI* W1^ ie m^iejfsmmw etmw sMtfy ekemsU m trepies^ 
sskssaebes f 

probity, IImi snawive ImmiI ef IImnmi woOMi 



ttti: BiA«oir wm% WKf 

*lli»«9c^iut4ltIiefttoi«Mt4plyMt£«budofilMa^ iNUllMNMwi 

and wma gfmt lid ^kmi Ufi ooai« to etMtal Ttnaimli * 

^ 1 &DnnB& xn. 


Inta'iere witli ^ wood Jrom ilk mqf iqicm llii owt^r 

mhce. 

The vafloiiiar itmehire of endofenooii fteme mm 

^undantly towards thsir oenitre, tanls to iJk pdrn whkth 

in hot eiimates are so h^hlly ralndl. IVlm* , ine is a dehdotti and 
cooHi^ hevenige< and is piw«i^ from '^'artous lauds of palnit* but 
• especially from the cocoaMiut pahn, B\ m the fresh tap k wary 
refreidbinjf. The juice is procured by cottirg the Uee in the upper 
part, and attadiingr a vessel to th«. openit^g, to .eeette the si^. 
Its flow is increased by cutting slice of tli© wood daily. 

1282. W Ay A4in^ endagemujt items no hark t 

Because, one of the chief luneiions oi the bark in exogenous trees, 
i» to protect the $ap from which the wood is formed on the outward 
surface ; and as there is no such extcrntil flow of sim in erdogenous 
trees, the bark is unmeeuarp to ihen, and is llierefore mithheJd. 
They are furnished mstead with a thin cuticle. 

1283. Whp do endogenoui itemn grow to a great height f 

Because, as the stem grows from the centre, it soon rcsacbes that 
limit of diameter which its poecular etructure is eairmlated to 
^ support s and, therefore, the wood- forming sap is depoaited chiefly 
at the top of the stem, causing it to grow to a cottaidenihli height 

1284 J9^hg do ike ponoue oegeiMe fruUi r^m in 
iuemmianf 

Because the Author of Katurs has thus arrmiged Ha eeotiotiiy, in 
order that tkemamti ifUmmg eronimm mag he nd t fuoi^ prooided 
0r, Some ongMblk. pmkwakm tfrive at their pertelioa in the 
spiiiigt othen in aasmiari and others in aatanin. Among the 
latter are nulDy that roqidn to oaoie abw^r le amturity aftor they 

are gaihiuedi hy thiae Om wiutir aaaeon k pnrrid^ 

of the winter etoch goes to eappjy the aalaral deflakiwy of spriug* 

12S5. Wkp^ wkm moii are mam, md gmadmaiim hojfim^ 
im the Ugfperm oeedt ike %if, and ike fwof^perm gram 
dom imU ike eartk f 

Bmmm ^le CMer haa emtmd. mmp dam^ aial irtch,, • 
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vital instinci which governs its devcloj>ment» The rootlet could 
more easily grow upward than downward, because of the looser 
earth, and of the exciting influences of light and moisture. Yet 
it takes the contrary course, leaving the leaf*germ to come up to 
meet the sun-light, and to send down to the stem and roots, the 
matter needed for their growth. 

FnN:j[uently, indeed, when seeds are thrown into the earth, their 
natural |K)sition ia reversed, and when the germs first start from 
the seed, the root-germ k directed iqncard and the leaf-germ 
downward. What then occurs ? They each turn, and, iu doing 
io, frequently cross each other. • Each goes to its particular duty — 
the duty tliat God upiMunted. 


CHAPTER LXV. 

12S(». ff'^hy are the seeds of plants indigestible? 

Ik^iuisc they are ctunuH'd in a hard covering U|X)n which tha 
gflstrie juice of Jitnmak tali es no effeet. This provision has been 
made by the Creator, the preservation cf sceds^ the productions 
of wliich are so essential to animal life. 

The gJistrie juiee can dissolve any other part of the plant, even 
the wootly fibre, and yet iijwm the seed it takes no effect. When, 
however, the seed is and, thereby, the vital principle de- 

stroyed, so tliat no plant can sjaing IVom it, the gn.stric juke acts 
upon it» and it is senm dissidved. 

Hence graminivoious birds are provided with gimrds hreik 
the prateeting coats of iko grain : and animals that feed on seeds 
and nuts strip them oftkmr $h«th and hasks. 

It is remarkable that in the suemimt frmifs^mdi as the straw- 
berry, the raspberry, currant, apple, orange, melon, Ac., and 
whWh, from their very imture, are likely io attract animahi to use 
them, and in eating whkli ike seeds are Hkelg io he swallamd, Uiey 
arc fortified by a doubly -protective ctmtiug; the pi|»$ of the apple, 
orange, Ac., and the seeds of the strawberry' and raspberry, pass 
thro^ the d%eitlve organa, not only imhaniied, but their 
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genninating' powers are even improviMl hy ilie wirtiith and 
trituration of the stonmh, the sttmiaohs of qumlropccU 

and birda have been made tho Telndoa of propagating plan* a, and 
distributing them to the wiile**t gix>}jT?»nhk'ai lAJitudea. It is tsmi 
said of some seeds that they wiK nut genmoate aatll they have 
passed througli the digestive ogaAis uf ar a\o. .at. 

12S7. }f fiy do aninirtUf ihat ytinf. t*rop tliB i-*‘nihT bladn 
of (frass^ hut avoid the tall «/<?»»■ / 

Itocausc tiioy are tempted l>y the greater sweetneu* and teinicmcsw 
of the young blades ; and in thkdemptaliou a very import aid, end 
is served ; for, l>y avoiding the stems that nave grewn up, Me animats 
spare the matured plant hy j^hieh seeds an and hyv^hieli 

the supply of food is to be continued. 

1288. Why do the eyye of hulfrrJJies He dormant during 
the winter/ 

Because tho coldness of (he leinter wnuhl Ik* fatal to t lie life of 
tlio young iiniects ; and the alHcnee t)f vegetal itm would leave t ha 
caterpillai> to perish of starvation, if they werv developed during 
the winter months. 



ooromandA them tha» they ahouM not hurt the friM of lh« aarth, 
her any gr<^ thing, mliher any tree.’’- R«V£ latzcot lit. 


VKintuan. 

1^80 Why do mierpiUare appestr in the Mpnng f 

u«t cu, the 

lOeen, th» WiUJo* th* gwrtiuBtliiir |»»«f of T! 

^ it i» U> ml Th. worn .«k* •-* to* W. 

hofuilifid table of natorc aprishd fmr It 
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'*rh©tt than pUun irtnaraMa, and dnm tha%l>al At 
«!iia,iM»r fattier tile grapM: fbr tbe wnii M 
DixrrstosioiiT xxfia. ^ 


naithar dritiic of tlia 
aattiiem.*'— 


1290 . TTh^ d4>et the caterpillar eat voracumsl^ t 
BfCftUif it greme rapidly, and a large amount of v^^etable 
matter k ncoewMiry to tnpply the rapid growth of its a itim a l 
inbitanee. CateipiUara in the oonne of a month devour 60 |POO 
times their ovn weight of aliment. 



1291. Why do eaterpiUari pan into the etate of the 
chrytalief 

llecause they are thereto prepared for the new eiistenee whieh 
thi7 are about to ei^ i aeip orymme mmei he pmffkeied im them to 
adapt them to the altered oonditiofis of their lives. 

Because, also, in the iranslbriiialioft of tiwir bodke, dlfhrtng 
matetially from the laws of ealilMiiee that pertain toother isreatures^a 
the Creator aibeds anotW illiiitratkm of hk Oamipoteiioa. 

Becauae, ako, dtintig the atage that the inseet sleeps in the 
chrysalk, the fiowun and their esreet jniois, upon which the iy k to 
feed, are hehig pre|Mifed for tt> just at, when k wm sloepiaf in the 
iUn^,thofieimiM was h^pieiMUtdlb^ When, 

therefore, the haanMhil fry ^fftads ite idfrien wlnga, II finds a neeoadf 
ftsse that, srinie it has elept, ila meid W been prepared, and it now 
fike away Joyously to ked upen Um mlBr aa^ hcawy of heaulifril 
fioweta wllhd^ al lha tiasa H paaaad lain tin ahryaalk, h^ 
nufrildad theirpilali. 
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*For motib iImU eiMhem up f^lu > & g&rmont, «Ad tht worn tlifeU mk i'km 
JOwwooIi but nm^tooiicufin ihAll bo ft»r e 'or» miH QV iftlvfttioa 
^ from gb^^ioQ to fonerition.** «'Ia4Uic xju 

Pa% oUen'es, that *' the iMtamorfk^ak of in^it from gTul^’< 
into mothi and flies, is sn sst-ouishit'^ process. A lisfry 
is inmsfonoed into a butterfly. Obscn's tlie cbaogib Wo iiavj 
four beautiful wings where tlieto wtre none before | a tubalM 
{krobosds, in the place of a mouth with jaws and frwih i six loiiv 
legs, ixistead of fourteen feet. la aooib i case, we ese a whii* 
wmootb^ soil worm, tuniod mti a bkciCi, hard, cruslateotis booth , 
with game wings. These, as £ sai^I, are astonishing iwroc’esses, r n 
must require, as it should seem, a proportiowaWy aritflcial apprratuA- 



fl^ m-m imooci aetTwarir. 

Tlie hypothwii wWch »pp«« to me mort proUWc. i* b tW 
irrub tliero at the «imc ti.oe three animal., one withi. 

^ther, aU noumhed by the ™mo digeat^, »id by a 
tiwcmmlation, but in diffmnl rtapea of matnri >. Tbe Ul« 
dhlveneamade by imturJiat.. «iem to f.v.mr 
rbe iweet, already equipiad witi, wu^., b d«*-ned ui^er lb. 
^ndnaneabothofth, worm and nymph. 
proboacb, tlie anteun*. the Itmta. and win*, of the >ia«^ 
Lrr ed to b. folded np within the body of the ' 

aoeh meety a. to ocenpy a .mdl •!«« t 

winsf.- Thii beiiMf ». the S, 

own proper cl»»«tor, *«ni« ai an mtoitnment to tW ' 

The ectond. the pup,> or cJwy«la.. then 

Th» tbo. in ite tiim, iU deed a^ 

and malteeway for tbe 

bcll^ceae Of ind«»d wbaterer wplwntlon bew^dei, w* Wee 
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•* Thit whidb th« fsilinfir-TrorTu liatli kfl Jiatli the lociM catoii ; »nd th»t whlU: 
the Imwi hath left hall» the omker worm calcnf and that which the 

r-wonm l»ath left hath the catcrpillartatcn:*’--JOEL I. ^ 

|fr<»r<|H*ctiv^ of the Tn^>fit curimis kind ; we have organi 

«ution^ ih'ff ihfp ; yet a vascular system, which supplies nutrition, 
tfrow th, and life, to all uf them to^felher.” 

L'jrd llr«m;,'^haui, in n note upon the above, does not support 
I’ahy’s \5e\v. H(‘ says “ It is more than probable tbai the parts 
wliii li are to appear in the perfect insect do not exist in the larva.*, 
where there is not rmu h difference between the larva and pupa, 
^xeeptinj^ at the time just previous to its becoming* a pupa, at 
w iiieb time the larva is rnotifmlefis and tturpid. The caterpillar of u 
noth, when almiit t<. turn into lympa, provides for the protection 
of the lutlvr state, cither hy surrounding itself with a web, or by 
K>mc other mcauH. Soon after this is accomplished, the caterpillar 
thcviOH s niotlimlesw, or nearly m) ; it can neither eat nor crawl. At 
this time, and mi the parts of the pupa are forming w ithin 

tin* skin of the caterpillar, which may be easijy seen by dissect ion.' 

It npjh'iirs t<» the author, however, that Piiley is partially rigiit. 
and Lio(i IlnfOgham totally w'rnrig, in tlie,«e remark*;. When Lord 
llr<mgh.n}i assertw that the parts of the pupa sire forming within 
the skin ot the eatt rpillnr sit that time when the transformation 
begins, *■ ;im! not heforc, whieh may 1 m» easily seen by dissection,*' 
he l'<rgels, that ulth»mgh in some im»tunees it is the firyt moment 
when, to the human eye, the organs of the new* (Tcaturc htcomt 
tlut the '* Mrec </ee/> ” nature wliieh Paley attributes 
to the i^ruh, must really have existed in the epp -that 
originated in the as ecHuinly io» did the raferpUhtr^ or the 
efyxdliM, and that unless that egg had possi^Mifd its three myste- 
rious embryos, it would have Ixe^ui iin|¥>j?siible for the grub te have 
progTossiHl to the stage# of iran#;formutioii. No emtf has ever know# 
the endin o of a bird’# e|fg to pa*# tliivugh thn^ distinct end dis- 
similar states of cxkUuwHt ; nor has any one ewr known the embrj’o 
of tlie butterfly’s to stop short at cither of the stages, if the 
jirojnr ciuMlitioiis of lt« cxiiti^noe and development were supplied to 
it. irijf/ Becmiise the embryo of the inmt his a (Arte/old 
nature, wbik that of the bird ti 



Yin KBAiOlf WffT. 



CHAPfEE LXVI. 

1292. JVhi/ dom (he a^^erpilLr mhm 

piimin^ into the state ef the chn^^uh^ f 

Beeaasc in uli prt»ltobiMty, ihc Wwjtti the first 

und the ultimate lunu hi i't>r'cH*»iein»Wc, t^.«’ argi*-iw!i r»f f.W hawnd 
having* U* undergo great cliangeit, it wouht sutrer om^itlerahle pkitu 
Tarpor cometi nfwu the insect, it h throw^ji into t* iUt« Hiinhar to 
tliat of a pvrsoij wlio inintltHl chiorofonn ; nod after what lias, 
in aj) probability, proved a pleasafit dresui, the inin?et awa’.e# to 
find itself changwl and heautitiod. 

1299, n //y are thr pupa* o/' ^rasMhopperJt aud other 
inaects, V'hrn ahouf to undenjo (rjns formation, still tuiive 
and sensitive / 

Itecause, as thore is hut a sl'^fki dijft renre Udwt'en the h»nH 
which they ii»ve in the pupa ntute, and that W'hh h they nllinmtely 
assume, tney do not require die state of tt»rpulit \ to saxe them from 
pain, nor to ari*c«t their iui»ven>eut» ivhile tlu ir organs are Udng 
ehanged. With them ihr outer iV fknm'n o/f. and they tire 
then iMirfeet inserts. 

121H. di» e,-ifrrinll(trx, irhen aimit to pass (hrouph the 

''hn/salis state, attach themselves fa the leare^i of plai'*ti, 4'^. / 

BtHiuisc they know instmelively that for a time llxy will Ixj 
uiudde to etmtrvul their ctvn movements, and fo a^ftid duHijer. 
ihey therefore c1uh*w aeeure and dry |dttrvj», wnderueath h iui-s. or 
in the m*vkH?» of old and dry wails, and there th« y firrdy attarh 
!li«n»idves, to await the time of their liljcmlioij. 

129*!J. Wh^ do i newts attavh their /<> learn f 

m ilw? rggn hare to W prvwmiwi darifig the winter, th# 
uttachai' them to mum mrhm which will Iw a pratfeiim (a 
them. Octwsmlly the eggs are altwehejd to tto fwrmafiwl 

of I'thiB'l*, and not to thowe leafy pmihm$ whkh mtr Uahk to 
fall and deewy. The aphliY meams a silken Us0 in whk'h it depoultt 
ilA and then it haikgi the hag in a atw^Hefid atltudlon* Nmmm 



101 


THK SEASON Wllf. 


* lAjr vp for jrotirMlTM ireaturw in heaven, where lather molh her niit doth 
oofTufft, and where thievee do net break through and iteaL'*--MATT. Tx. 

e viirrifuT i jTLrui.ixnir^‘^ ^^ ^ ~ * ■ ■ ■ mm m ^ **■ - -r- | '-— 

% 

koeps her botterilieti, moths, and caterpillarv, locked up dorixi^ the 
winter, in their ejfg-state; and we have to admire the various 
devices to wluch, if we maj so speak, the same nature has resorted 
for the security of the egg. Many insects enclose their eggs in a 
silken web j others cover them with a (soat of hair, tom from their 
own bodies ; some glue them together ; and others, like tlxe moth 
of the silkworm, glue them to the leaves upon wiich they are 
deporited, that they may not be sbaken off by the wind, or washed 
away by rain ; some again malce incisions into leaves, and hide an 
fisgg in each incision ; whilst some envelope their eggs with a soft 
sul^taxiee, which forms the first •aliment of the young animal; and 
some again make a hole in the earth, and, having stored it W'ith a 
quantity of proper food, deposit their eggs in it. 

1290. do hutterJUes fty hy day ? 

Ik^ose they arc wryanlied io rnjoy liyhi and warmtA, and they 
live upon the sweets of flowers which by clay are most accessible. 

1207. W hy do moihg fly by night / 

Itecmuste they are organised to enjoy subdued light and cool air; 
and as they take very little food during the short life they have in 
the wing?d state, they find snfticient by night. Borne of the moths, 
like that of the silk-w'onn, talce no fcKsl from the time they escape 
from the chrysalis until they die. 

llecanse, also, they form tlic AkkI of bats, owls, and other of the 
night-flying tribes. 

1208. Why «re the bodim gf m&thM generally eemred %eitk 

a eery thick doim T * 

llecanse* as they fly hy night, they are liaUe to the effects of colcf 
atid damp. Tim moths, therefore, are nearly all of them covered 
with a very thirix down, quite distinguisliable frtm the %hter down 
of butterfte. 

1299. W hy do mothejiy tke candle Jkme t 

lleeanae their eyes are organised to hear only a emaU ammnt ef 
light. When, theiefoie, they eome within Bght of a ouidle, 
their right is overpowered and their virion eonfbaed f and as they 
camml^^iigiiisb oldects, they pursae the %ht ilaelf, and fly against 
the flame. 
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th»l 1 won Hw ioinl wbivhlicfTine lovine-kinaw# i*-ut. r>a 

inU^ehrtb:{birintbai«thltt««ia».^U|(ht MiUt Mi« ! oni -Jew, ix. 



1300. d<? ist*ecU ntHl;i/>Jff m rt/mxV'OkJsfij f 

t!:i(eY fonn tln^ fowl i f hif^rci ihnal», taul r^iwvuII^; <^l 

biT^*. A Jiiliiflf piiir <*f sparrows -mkI a rar^t ^ f hm» 

b<'en esftimaW to mmm\t!^ njHv.mU of t/ifr,} *Ji 0 Pi\ti'td io a 
wcok. 

1301. 'h}f.'i the tifitfh filch'* n,<. \e t< Hfl'hsfii nmw f 

the iu‘<«r< H ^;n(^^ v»f Oi, bxiit' irJItv, hrvio;: n liwjiy cn*^c 
ujiroo its hoa^. ifi/i H'hfch it '**^¥ h^.J ihif 

ilrking^ is tijc call of Uh‘ (*.* its J»j ’■• vhv, JU'^I U* liu. tH,»i«'0 rnuik* 

by fbo rrirlv.rl i:> a noto \\iili wthin »'ru‘kv't«, 

'r!H’r((‘iva*^!ijK'r''JUi"M roijui . '■»■ ' -li. u '., m *,i i.V'Mtiu*? . 

iUou.l, li baoMxl tin- li>. -.n ’ f •' .fA/t’i,'// iU.'J. ,'!) wrtO'h U mtin!./ 

Ij'-anllii ih<^ «pri!'ijr "T tin* » i-'tt, 4 '-u;*. n i, Mi. . « - Un- f'lfnr nliaf » ‘U.*" 

fine h) th<' Ji '{«.<«!) Vi 1(1 ti:c }■<* .f I 1. N-,tr /'..i-^ ■ >'!■ 1 « • -"'Hn:!'# »* fj-,i »i''*' 

^titi01i'> tuv t!f*v<'r M'fV ►t.'U-l iu l; j>,(f rfiit • ,v i‘( {''Mf , Rhil 

l}ifl'r*‘for<'\ a ^ ,< n lii }' - .'..’iy»< .'«• , .,t - f it iw the' {-vrii, n ti'.!i. 

U IktI' thf <i'‘;ilh> 4ItU !l UAS H',«tu r a, ',!- W -Jr *, (*(!. ttuif l!n m 

Ix' '•■otjH' kind of -Jiip. <•' !?( »'• , tho jw'fwMi ^li'' 

Iinars thf HH'l t in p- il , ,-. (ij. ^'il•, ' i,' »■<-, i.ii‘,^’tM,l v liP 

tin* prMldtCi il' M*u.i U '.f !’:■ ti’ it!. "V'.tl. li'’M \K4'< , * 5.4- tCkO 't' 

Ixjrii.jjf -ah' n {-»■ -- ’ tp;'-’ <•*■ '•■.•. h “ -i -.iM! p, 

i;if’> OVi’W 5‘'>r’K j , ; I '; I i - ;, ;; 'f, I) .1 j-- ui.vV -li 0'»* li.'!- 

l.'-nrt of w-'n'* -'.iijcri*'! ill ii'*'*' n r, v. ,■•• jm '»* i:.'!-’*' <.f a J^rt, omj. 

\ti '?« t'lun };■ i-i ;;" « li- ,s' ’.. i!” "S' t 

• iVhif iu'( tit i ')(' jii'fti rfny /.ft* 

r ■ !, Hiitii ' Itf in the ‘ htnni " jn/ute / 

{hut u.'itiic i- op- p *’ 1 vs.ih! /. rr'\ 

} t;ia'*ke-!, dulho<l us wbh a it a h ; iK tu rs h nU're.l \ - 

Ki^'Vr^ tluit tlu.’ future iimxt is ui-'j^ui.-n' ) iu {«ri'.{. i^nn. 

• ].>03, /rA// nre insctlff in the hlnif' $^14 ta i<;' in 

/'^-'* • Iftqnf ** / 

Ikcuu.at* tJifikrit'; U fi-.o/v Ihv l.a' / w/.i/ tr-eii » *h*.rht 

r.,'MUJiii4urfc ia thtr h.ajMwr in »hk'K tin ak ; vr-- i'Tido.w:ti, U 
thiit iu rhhlj i't WJi'^ tiu> wfllw Uiui t.U io KtiuJaffr Mcr 

iilfnnU. 

1301 fr/tj/ in the l/.^yr nUo 

'■ ehr^/sniidcs f* 

R'OWiw% M tlie t«'*rin implk**, li h' aiilwsnxi mih 

Many ar...* dwJM mth ip-'if*,. 
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THB BBi^SON WHY. 


"'Thou bati tel »U the bordeia of the etrih: tho^^hast made aimnner and 
winter "—pBAUi i^xxjv. 

1305. Why are the perfect imecU said to he in the 

nymph ” state t 

Ikcnoae their joyful existence, and their beautiful forma, ^ve 
them a fancied resemblance to the nymphs qf the heathen 
mythology. The nymph.s were supposed goddesses of the moun • 
iaiiis, forests, ipeadows, and waters. 

Hut term has generally, but very improperly, been also applied to the pupa 
state, so that pupa, ehrytali*, and nymph have all been employed to represent 
one state. This is obviously an error, aa there is nothing in the condition of the 
fm^ta or chryuali* that can at all accord with (ho mythological idea of a njfmph 
and which, in rofercuoc to the beautiful and ioyous fly, finds a much truer 
application. • 


CHAPTER LXVIL 

130(5. Whence does the snail obtain its shell ? 

Young snails come from the egg With a shell upon their . 
hacl's. 


1307. ffoic does (he shell grow with (he increase of site 
of the animal / 

Tl»e soil slime which is yiehled by the Ixxly of th« BniiiiAl, . 
hardens upon the orifice of the shell, and thus incroMei Hi tixe. 



fif. asMtm xiatx. 


1308. WHy if the sheU spiral f 

Psrtiy beciittii of its originid formalton ; hut also beetiUMi, as tks 
shell grows, tho opoititig is ulongutod, mid thrown op, cmiiiig tbi 



TUB B31B0H WET. 





fpiral Wy of the riieU to turn, and winJ il. prowth arouod 
the ee&tre. 


1309. IVkg hat Iht itutilfi'tr tentaeultt tntachal to in 

head t 

Beaaafte the mollusc, no olhwa*nnth* I* |>roviif<| with 

theee projecting' ihc '-,.wt»r ’wt^ Men 

aod the upper t wu also m f ^trs aikI ryr>.,. Tlit-se, protmdio^ 
ia the front of the animal, impart to it a ismnckmum of 
.''Mrroumlingolijecta, and e«{>’ ciaHv of th*j«c which lie in its path. 

13U). W % Ilf ihe enoil able 1o mace, Jt ei 

Itousc it hasattacliwl U'U Udy a frinp’ <a iiiufcidar hkii). 
which is capable (»f contiidcrahli* contnudioti aod citj«Mi»itHs, andljy 
alternately stretchinj? and Khorteuini: this. <h«! snail t» able to draw 
himself along. 

mil. IV hi^ (la ICC nee no nfuill.'i in ihe trinfrr time? 

Iksnase they bury thcmsH'lvcs in the /'■ronml, cr in holes, where 
they remain in a $hfe ror smeral in.mths. Ikh^re they 

enter into the t Tpiil hUI*', they fi.nu with their fliniy sccr«'tmn. ajul 
with some earthy matt<»rs which they eolhn't, a Htrong fctnent with 
w hi«‘h they r« 1 up the opcniiig to their shells. 

1312. Whi/ am maih lice in dclh ih\i$ sealed ! 

Ihraose the}’ leave, in the tliin wallby whjeh tWy eUw then/* 

M.lvcw in. a small hole, tf*o small to admit wati-r, hut hirge etorngh 
t';](t in Kudieient air to rarry on their hvble n'^piralion during 
tiu.ie f inter »le<-p. 

1313. Why do itmds abound in putrid tatlen md i« 
deeayiny mytancei t 

they have twrrn endowed wiih apjxdite** awl with 
euwditatioiMi that eiobh them to live npon aw l k# enjoy 
matter. In thk point of view tfie of flifs* ire eietedinfly 

useful ; a dead rmwais'* i opeidily Ihitadcul by them in every 
dim'tkm ; than tlud: cx^rrupt matter which, in a larfpr rnaet, would 
the air, is taken up in imaJl^ifjirthujs by wdiiwns of livinf 
bodie*, ind by them iisp^r^'d, and b#e<mie« inmnuonib 



THK BBJtSOX WHT. 


m 

** Ftff lit iittiU t!>o of water ;‘thc3r iKW^down ftin MOorAiag to 

the rajjour thereof ”~Joii Bxxv. 

©- 

ft 

lai t. Wh^ do we see, in tanks of rain wafer, insects 
rising to the surface ? 

Boeun^io mimeroua miiocta pa»« throuffh their first stpiyes of 
existenr^’ in water, an<l utnong them the common gnat. Tl»e gnat* 
of the fjrenous aeasou liaving deposited their eggs on the sides of 
the water-butt, ttbe warm water developes lliem, and tiic larva? of 
the giiatii appear (Fig. 81 j c natural size of larva ; b larvu 
magnified). 



FJ#, s:. — r-A^<v* *st> f<-Fi or eKA’i. 

(Cir»a($s mi^nifi 0 €.) 


l.'U5. IFh^ (h) ihe^ coniinuall'^ rim to (hr nurfax ff th-* 
waift' t 

Heeause they require to Ijrealhe air, and therefore they e(«ne up 
to the surfkre, where* devatingthe alwethe surhux' of t?jo 

water, they are cnahletl to breidho. 

Id 1.0. IV do some appmr to ham larger hrmk than 

of hers f 

Those that have apparently hirger heads, wid that breathe 
through lubes idtached to tluir \\mk (i) vm h\ tbo pupa, or 
''teeoud of development, and uwWncuth the large slikld bj 



THIS war. 


m 

**B9pi0mihy loftiig H^kSsMt it bettcir Ihtn HS^ w lip* itMil Um.**- 
P»4XM Ulll. 

wbidt ilicir hm^ aro unrked; iketr wiiigr»» Ae,, an king: 

formed. 

1317. Wh^f when the w^er w dufurM^ d& tk$ hrvm 
deeceni more re^idljf than the pup^m f 

Bccattw til© pupse ar© in a torjiki candid* n, wsitiiif ili« 
formatioii of tlieir perfect orgiOiS, 

1318. fFhp are theJUee alh to escape from the uMier T 

Bmiuse, as yieir formation Ijoaome® and tVo (fuid» wi 

the body of tbo |mpa bo-’^ me ab.'^rbed in the prf)*lui'tion of Ibo 
light tejiture of the wingt, Sw athe ciul itn cast heeom^ 
lighter than the water, aiid me and doat npon the turfaoe. Xlie 
pui>a*ciise then forms a natural boat, from which the fly emerges, 
and ipreading its wings, enters iij m the final state of Ita existence. 



^ r»»m:T osst. aaeawira tmoa r«a ru?A-e**E- 


,1^ luuTtairrM^ iw«ui tta to* u- 

lut). I»U hn«t» «• •«»»« **>". •“* O** •“ ““ ***•’’* •"''**“*'* 


1319 . Wkf «M hMtiet itnommatti “ /” 

protocUd ^ fcorey j 11 m Un» 

ioJtopttnt wjfiilfi** wioft !• # tkMik- 



m 


THE EBASOH WHY. 


0 

“Tlwjy ibail li« down In the dust; and the worms sliall cover them.**— J ob m 


1320 . Wh^ have heeiles hard horntf wing^asee f 

liecause they live underground, or in holes excavated in wood, 
Ac. If, therefore, their wings were not protected by a hard and 
firm coverin'::, they would be constantly liable to destruction from 
the movenu ut of tlie insect within hard and rough bodies 



% 

Fig. 18.— tTAO-BBBTLB, tlfOWlllil ITi wnriM trVfOLBSn, Aim TUB WllO 
cam 09BM. ^ 


Th* or seal/ wings of the ganut of soinilMstiA or liectK funibh an 

•saiiinl* of this kliid. Th« trm wing of Cho animal b a light, transparent 
macnhraiia. Amw than tho finest i:au«>. and not uiklUm It. It is also, whon 
oxfMinctodi, In proptirtlon to Um tim of tho animal, rwry burgo* fn order to 
protect this delicate structure, artd, porhaita. afam lo prmanm tt in a doe state of 
aopidenaai and humldlt j. a atroog, hard ease la gircin to tl, tn the thaim of the 
homy sritig which w« call the idytroo. Whan tha animal is al rest, tha gauxf' 
wings ha foldod up under this Impotietiahla «dd*dd- When the bealla pwiiaroit 
for ^ng, he rabw the Inleguinoni, and apreads out hla thin ntoisdirana to the 
air. Aud U enonol ha ohserred withont admiiaaon. what a tiasiw of cordage. 

A A of mWiailar inMltMis. must run in varimia and eompllcated. hut datermloale 
ilhaaliona, along this fioo snrfhoe. In ordwr to enahle tha animal, either to gather 


THIS HEiJON WKr. 


Sli 


•Th% Lord is jood; hAaoroy Is ererlsstii^ j snd !u» truth ©ndimth toiiil 
sen©]r«friont.’*^t*{tAXjr c. 

. 

• 

it Up into ft oortsin procise^rn, whenever It dc«5 *©s to its wi»ifs wado# 
the shelter whkh usttuv hath givew to thf;m, o»- to ^tpmd t^gaiu tkdr faiOi 
when wmnted fi>r action. 

In some Inttects, the elytra cover ilu) whole body, in oihom, In ' tlim 
only a small part of it; but in ali, they ootnpiote?;* Ititk end coier thn true 
winiES. Also, 

Many, or most of the beetle speeles hxige he rs* in ei^rili. * ntirontnl hy 
haid, rough suh8tane<'‘H, and hove fw'quent’y to JKjm'- tlicr wty tluroutth 
narrow passages: in whieh ^tt^iation, wiN"» #t> t rdet. ainl w> Urg;ii tvituld 
Bcttt'cely have e9iCM>ed injuT*y. withtmt *»dti} a dmii * in^ to -lefend them and 
the capacity of foiditm tht ’U-wirea «|> vn tier its i.rot*Tti >t>, 

J321, Wh'^ have many ,>/ the bveth tribe lar^e itrany 
home ? • 

Ihjcause, as they live in huU'*^ itj the eaii>., or in excavations iu 
wood, they use their horns t( </iy ouf ikeir jr>/aaA nf retreat. 

1322. Why hae the yirajfr a email h'^ad / 

liccause, being *tcl upon the end of u very long iMcic, the isiunal 
would bo unable to raUe it if it were heavy. 

1323. Jr hy has the yirnjfe a lony neck f 

liecmise Itjerds upon the branrhe^ <if (alt irtte, 

132 1 Why has the yirrffe a Umy and ^flexible tonyue t 

Ik*cause it is llierchy enabled to lay hold of the tender (wig* and 
branches, and draw than into its mouth, avoiding the (mmst 
parts of the braneht?*. 

1325. Why are the mstriU of the yiraffe small and 
narjfpWy and studded tcUk hairs f 

• Ikeatise the hairs and the i»ceuliiir ah»j>e et the inwal pmmgtm 
are designed as a proteetion against the insect# which inhabit the 
l><nigti« of the tree* »po« which the giraflo fw ds ; And aW againsi 
the sands cd the deseri, which atorins rM«e into alrotiit su^imilng 
clouds. 


ISSa The Aiitrtbwtkwv «f arilmalr, or Oojrrwf*#, h» ft of ti*vai 

tofcwwit and Wcarefuily in wlllh MmiMi Qm» 

arvrkw llAtb Tllft hifhegl' 4«|*sWtw»c»4 j..f l(.lwi|f4ofn fwrUei th# 

vugs W, mtiMBr) vitli tins chw* wbk'H n«f tm wftiuinslly 

divl4s(l''ittle the thww o#4*ri of leriad, t^-rr^i^^tCkal. and A|t*r*» 


M 


THE EEAiOX WHT. 


** tM hOtA, aB bis wcnrks, in mU places V hit doiCaion : bleat ib* l#ord» 0 

my aouL"— PaALM CXll. 



rif, iuff» riipwo* 

iltiiCf Ibf VdteUberp, cht hirdroeks of 4be noribem teat, oneof trhkliat Wsat* 
mmmkmm in the Faroe fnxip oflalaitda, aeldom IntroM opoo bj man, pnK 
•(ttilt a siotl estiaordinary apectarlc to the siiitor. Tlw Vofel.b«rr li«« In a 
IHi^trut ehaani In the pmrtplums ahem of the tetand* which liao to tha heigiit 

^ Han MB- 

iragiiia a h««t of birds. TlMwiHlt of aad mks «wt« tn j 



THJE lEAtON WHT. 


W 


• H« rEi»»a ttikJti mm ta dutt? »ad fe*there t fowls like u the isnd of t 

•et.**— I^IJJUI LXXTUX. 



sround tlie boat which conveys man to their dotnalrt, look curionsly at hioi, and 
vanish beneath tho water to rise In his immediate nei«hbo«r^load. The black 
Enillemot comos close to the very oars, seal atrctdios nis head abwe t'w 
waves, not compTChcjidi ng what Im di*tnrbod tiio repos® of hU asylum, while 
the rapacious skna pursues the pu0ln and gnIL High i« tlM» air tho birds !wm^ 
like bees cinstoviiig alwut the rocks, whilst l-^wer they dy past »o clwc tha* tbry 
might be knocked down with a sUfk. But not less strange is tjbe domicile of 
this cohmy. On some low rocks scarrcly pn^jocling alnive vhe water alf tba 
glosiy cormorants, tumiu^s their long nccka on . very slfb^ K'c« the skua 
giUls, regarded with an anxious oyr by tint kitlbvakes » v v® \(cwt roilwiva ties! 
In crowded rr>we ahn g iiic wh.^h' brca«ith ii the res a. and nothjur is vliiblc hul 
the heads of the mothws and the whit.; rixdki iMdwwm, A litlle liigfwr f»t the 
‘narrow shelves si t‘thc guilU'iuots and auks, amn^uxl as on ptinulo, with their 
While breastfl to the sea. and so close th|t a ha ’stoiui r ^nhl not botwect* 
them. The puffins take tin* stAtioa. and. though scarcely vlKibl®, batmy 

thcmselm by their ilyhig Wkwarda and fonimK The noise of such a auliUl* 
tude ofbinls is confounding, and in vain a ticnuni ask?* a ijneslien of his ntfaresfc 
♦•.cighbouf. The harsh tones of the 1 ituwakcs ore heard alsnr the whole, tU® 
intervals Ijcing filled with the mo.iotonuua note* of the aul, and the lOtXcr voice 
of the guillemot. When Ciraba, frimi w lovvc t ravels thin (Im ritdion i* pritMJl|»a)l.v 
drawn, vlidicd the A'ogrl lK't g. h«i was temphnl hj thf night >( a cr'WU^d corrno* 
rant to fire a gun, but wlutt b'-romr of it, he u inmks, It wfts S«iii><»*«ihle to rvwr- 
tain. The air wan darkened by tlie birds i niis<*d frtnn tindr rejHise, ThousandH 
hastened out of lli*‘ chaHin with o frigntfu) ludw'. and sjmmd llu*m«elvfs over 
the o<‘ean. The pufliuH ('.nme waiuhring timn Ilnur iu'les, and rtwanlcd Ihw 
uihv<'r«al (•onfusion with eoinie gff^fun s. Tli*' kiHiwokes remainftl rumiKWedfy 
in their iHtsts, a lUKt the (ntnunranfs |?,jabfe<j| In'rwlh ng tnio llw* tea. SiitiiiMr 
great rnngrcgat inns of the fi aih- red n«-»' ttp!»»r Mhere tin* shored ar« rlKky 
high, and pn,ci|diwis, but this i» strtkmgly the aw where 

"The northens fw*eAr). In »'«*t »bhl*i, 

Itfdl# nntud thf naked nuUn* iedj »s>h‘s 
Of farlhemt Tbnle, and lie ViUi-in snrit» 
l*'•ur^* m among ttw* st»>r>}jv jlli tifjib’’'* 

\t he’ ran rtvPUi t what lrai>*niig'*wl»'rn« tfu’re 
Are unmul made*^ » Usl r*'rne and c i * 

And bow the Intmc I’b-inlfc e»i * ?»r;« * 

Ii>hnile n pig'll ’ till alt llie jiJu.ne t!«rk ^ir 
And indc n'soundjnf »b<frr oio- ai:*l rry.** 

TSf7. Mijat temrStrW birds, wtih »nan,. eiJtJbU « rr:«farlah;> 

tann-ui-st. and ait- *l<w pt acwpdring a dread U him, oen slier *v 
that danger Is lo Iw apf^MvcniWl frmn hl« HclgH>>fr»srtuj»*ti II r , •jwwit* 

of A run AW alnwwl tMj»<“rfluAis» 4tt the «efre*jtte*n*'d il««lrh ta *4 *!.-«;? ?i Autrara. 
for wjUi tt* musj.ls )w* psitircjil « hawk otf the UraurO of « Ib-ve. wJnhi 

iyiugd'4W«. aano^klngthifunh aiigWci,; rai llxc eOrfeof a pUeVr. of thv 

sheU of a tartsisc. whu-h he was m h*a band, and bnwaws nfTS to 

•ip the wttct.cvcn idh»wi,.#f Uti» bawdie it wUk mM^4 m tW In 

t'barlm blaml, wbidi to*l bwni «»lo«Jswd iktM its be aaw a l#'>y alfilwi 
by a wv'li «4tk a iwl'kb hi fete tiaw*i with wbkb ilm imd ftwbwi 

Of they caaw* W Artnl i ae»4 ^-’-r mm** tfca»c Wl l» tba haUl 

ml wMiUfig by m well fur UW' imm« purpmi^, to proArOa lilwiwrff w»tb hi* itottSf*. 

U tk« kaiktimd UktoK at ItowrIiMiiv Mai ai Iftstaa d'Ammhk. f Im mum tarn** 
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TH* BBISOK WHT. 


' ' ' ^ " • # 

** At t bird th»t wwidcrttb from her nott ; to ia a man that wandoreth from hit 
place.**— PsAUC xxnt. 


wat noticed by the early vbitom. On the other hand, the small birds in 
the arctic reirlans of America, which hare never been persecuted, exhibit the 
anomalous fact of fj^rcst vrildneta. From a review of various facts, Mr. Darwin 
coticnides. *' Arst, that the wildness of birds with regard to man is a particular 
instinct directed against him. and not dependent on any general degree of 
caution arising hrom other sources of danger; secondly, that it is not ac(tulrcd 
hy iudividuahblrds in a short time, even when much persocuted; but that in 
the course of siioc'csslvc generations it becomes hereditary. Comparatively few 
young blnls in any one year have been injured by man in Englatid, yet almost 
all. even nestlings, are afraid of him : many individuals, however, both at the 
Galat)agoti and at tho Fatklaiids, have i)ecn pursued and injured by man, but 
yet have not learned a salutary dread of him ” 

1328. Numerous *iM*ci»?a of birds may be regarded as tho favourite's of nature 
on a<*<count of tho graoefulnosg give* to their slmiw, and the richly 'Coloured 
plumage with which they are adormsl, as evidenced in the gaudy liveries of 
many » >f the iwurrot tribe, and the forms and hues of the birds of paradise, lint 
they are especially Interesting to man for the fa<‘ully of song with which they 
are endowed, in some, "m<wt musical, most melancholy,” in others, sprightly 
4U)d animating, inspiriting the sons of toil under the burdens peculiar to 
their station. It dmerves to Im* remarktHl, as an instance of compensation and 
adjustment, that whilst the lords of ih« ten)t»<*rate *ouo are far inferior to those 
of tropical ( Umm In fK>inl of lM>auiy. they have far more mekwhou* T>otea in eon* 
tHH:tion with their h'ss attractive appearanee. 

k'ftZSI From the jKJwcrftil of hK'Otiiotem }K»«s(>ssetl hy »evenil of the lu;d 

tribe, and thtur gn^al sp-ritlr levity, air lM?ing a hoilled to the whole organi- 
•alion as water tu a it niiglit iw inferred, liuit the entire atmosphere 

was inlcndwl to Ik* their domain, so that n<» »i«'des would he limite«l Ut a 
{lartlcular regiou. The common crow flics at the rate of twenty-fivo mllea an 
liovir ; tiie rapidity of rhe eitler-duck, Anan fnoUissima, is equal to ninaty miles an 
hour, while the swifts and hawks travel at the astonishing sjict'd of a hmidn.' I 
iM'.d fifty miles in the same lime. It U true that wtme species have a very exten- 
sive rutge, as the nightingale, the ouninuu wild gooM', and several of the 
vulture tribe. The same kind of osprey or flslung- 4 tagie tiiat wwiders idong the 
ticottitih shores ap|H:ar» upon tlnwe ofthe south of Eunqn*. and of New HuIlatKl. 
The Iwuniergeyer Imuuts the Ueighu of the Fynmos's, the mountaina eg 
Abyssinia, and the MongoUau stcptMir!k, ami the ptuiguin falctin cx^ni l(t 
fJrttmlabd. Kuroixs, America, and Australia. In (p ncral, however, like plaJta 
and u*rrtwlrial quadnqvi ds. the birds are suhjtKrt to geographical laws, dcflviite 
limits circumscribing fkartlcular jgmwps. 7im common gmusi® of our owa 
cwnlry atTords a striking cxcmplirnwllun of tki* arrangvmetit, as it la nowhere 
met with out of fln>at llrilain : and other examidcs occur of a very scanty area 
c<»ntaiui«|: a sjMciiw not to Iw fouiul in any other roglow. Hi# oekbrated bird* 
of paradhw are eidusivcly confltied to a amall {mrc uf the torrid iona, embtadng 
New Oulnea aud the contiguous Isiands; and tho tMSMiliAil iKOriw aiwtahahl' 
tanta of the aauwii dbiricta, Iwing «)uii«r unknown In the How World. S*iirr(igiWOlJi 
arc eldefljr occupants of a aone extbndinf a fbw degreea beyond each trap c, but 
the American group is <|ulte disilttri^ from the African, ami twither of tlieae 
bavw dll* in imimm witli the iwirota of Indian The great twigle Is lUttltod to 
Hi* hlfbefl •ummll* of the Alps; and Hie ooiidor, whWb toaia above the peak 
«t Ih* iuftleat dr Uw Aitdoa never quil* that ehaio. Iluntmlng-tiiirda at* 



TUB B^aSON why. 
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‘There i» a path whk* ka^ Veth, luid which the ¥mltur 0 ‘» eye hath net 

Bean.'*— Jon arm. 

m . — .... 

• 

«i»tircly limited to the western homiiphcro, wliepo a particular sjmic# ia mmt?* 
times bounded by the range of an inland, while o»^beni are inort^ exteitaiveiy 
spread, tlie TrocAilwrjlammi/yom. mnmon toUms.bcinff ob»me<» bjCS|)lslii 
King upon the coast of the Straits of M’lg-^han, in the depth nf winter, iuefeinw^ 
the flowers of a large then in hhvw*t In the nn*d»l, or* showvT of »«iov¥. 

Among the birds incapable of flight, wideh rival the » In fbcir 

the intertroplcal countries of the gloixt Imve their uKtjnct prtssrrlSu^ 

similar general feature* of organisation, a* thu o. irk*' of * *dia aud Amina, 
the cassowmry of Jasa sod Australia, and tbv truiyou v'f itt the Broth 

regions, wo mwt with Bpt'ce's jHvruliur to t*’-. n, the /».'>•«, r pm/r..# wr lApland 

owl, and the eider-duck, aa inlmbiUu'. o/ rho sii e'cs, from wIuac nmtM tha 
eider-down is obtaitic^d Srvoral fariiiitrs of maname Urdf< an* hkeuiiHC 
• to partiniiar oceaViic htcaiitjes. Approaclung tl; ftirnefh imutUIcJ 'if IsUtuti^ 
the albatross is seen flitting alonr iln* sniface of iUo waves, ami soou afterwards 
<he frigate and other tnipioal birds «pja4r, auirh tu ver wander far l>e,wnd th« 
torrid rone. It thus apfwars, notwithstanding the grejit hxmmotisa 

powers of liirtU. iMirtieular gnmps hri'e had cw'rtain regSomi assigned to them 
as their sphere Mfeststenct", wlikh th<<y are a<iaj>t,d to <Heu}'y. ami to which 
they adhere in the main, tiiougn >t »*• easy to t'oneelve nf natural mus«'f 
oecaaionally eonstrainiug to a mignilion into new and even distant b'rritorlea 
Cuptjuu Smyth iuformotl Mr. I, jell, that when engaged in his survey of th< 
Mediterranean, he eneouiitereu a gale it! ti p tJuKef hyons, at ih< dislaim i 
ludwecn twenty and thirty U .igueH from the coast of Vranee, which hero along 
many land-birds of varkms iiM-eies. »<mie of nlUeh alighfwl on the ship, whih 
othew were throwr* witti violence agsinst Ihe sails. In tin* wanner, many »tt 
Islet in the*bs‘p. after afre# of jm.IiI tide atnl sjlem-if, unlnlerruplisl eswpl hy Ihr 
ware** wild daah, and llu? winds lieree honJ. may hate itrrlv^tl the song 
birds, forced by the teu»jK‘«t fnmi llndr lioim-, an t owiiedhtl to (m‘k a new one 
vmder its tHrootlon. 

lAaO. There in no f«atu»>J more muarkabk itv ttte oe UMtmy of birds limn th>» 
poriodkml udgrallom. •*> systematically eomlnrte<l, in whirh hve sinhsof tea 
whole feathered pf»fmlatkm etigage. In the e*«* of \orih \ tw rim, ai <^»r4lr»g to 
an estimate by Dr. likhanlsoH. the |#aasetri|r»-r p,W'n» fornt tk'wwhr* into »«*•! 
flock* for the Jmime.r, one of which has txru ral.idatK^i iw lo.du.tc iSu\P*^Km 
individuals. M'e arv’ fannliar w ith the ruck/m as our visitor in spring. smJ » ith 
the i^.w-»«*allow aa our guest thrmigh the summer, the Utter usually ihrjMirl' 
^g In October to the warmer regmus of the smith, wnaerbii it* Afrkx return- 
ing again when a more ipunial seaiawi revives St* itw^t h«<4. Jty cot ting of tw< 
daw* from the fdsl of a wtrlaifi number of swalkw*. Itr Jetmer aefertatned ilw 
fart of the *a«ne imSividosI* i^!-ap|)eari»»g *» thtdrnkl haunts in the folkwhif 
year, and o«# wa* met wdlh rreu alter the laj-ise ftf worn* p'M* Tbs arctk Wrdi 
migmta flwrtiwr aoutb. wheu '-tw’ swaa, aske*. iwwJ river* Imvjme covered with 
unbrokett ,sbrwt» of k» i the swam diwlt,*. divers. *#mI ftciol* flying «*ff It 
nwtdar phalaii*** to »«**«•»* w here a kas winter alkw* tif mcoum U 0#» 

of Hmm. fmwi af'e^- bwe the swallow*, w# «tlo the awipd* awd 
oClMr wadrfii, whieh have flnl fr«;'r*i the hard fnnteu mwlh to |**l1'bdly 
irmm mrwiwffff.. whnm tbrlr aatriniMml tsuair sktl *w !idirt4iil«*«4 The 

swiuhxwtlid wm, wham* the •«sMi««aJ d*aiife ta that *if hu»»W*ty am* dWigbl 
fumtili** a« «il«il|»hi csf the sai*w* jpAietswsn-evwrj-ii A* m Ihe l.trb»«fn» i 
fwollm by t**a lal***, overflow* it* hsuts, «»f t iu»i. vtmnWf, •#» dlh<«s 
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••The ms «t»(1 my ijilfitloii * whom »lAl I ftmr? the Lord ta ihe 

*treii(5lh of my life; of whom tluill I bo afraid r--P«ALM xxrii. 

• 

iidr, fto itmMm<*ntble qiimtiity of «it»atic« leave iU course for the Went India 
on the* north, and tlw falley of the Amazon on the «outh, tlio increased 
drtnh of the rirtT, and the flooded alate of the ahorcs, depriving them of the 
umu\ anpply of fliih and iuaecti. Vpon the atrtmm decreasing, ahd retiring 
within Hi l»ed, li»e binU return. 

itlt. A ('omrKiri'iOit hotwijen tin* (lUaKlrurMMlH of the Old and N'ew Worlds is in 
fvr-ry fwinl |lrikingjy In favour of the funner. Not only has the western 
routioeni no auimab of ancit giant bulk m those of the eastfjrn, bat no 
riaruj>leii of •♦iclihigli organiuatbai, such power and oourago, as the African lion 
and the Asiatic ti*ter ih«pl«y. Iluffon’k remark miwt indeed be considerably 
»n<)*t»dt*d, resysrliiig the mwardU'c of the American feline rM*c; for tho Jaguar 
of the woods alw>ut the Amazon, wlien attac ked by man, will not Imsitateto 
airept hi# chaUenge, will even becotno the as.*i|ilaut, uof shrink from an' 
f iictmulier asraifHt the gnjatest oddai. The following fyaavagf^ from tho writings 
of ifumhohlt slmw that tins transatlantic animal U not to l*e despised :— 

"The night was ghwony ; the Ihnifa Wull and its deutteulati'd rf>ck» appeared 
fnim time to time nt a thstaiM'c, inuiiiinuted by the l)unhng of the utavannahs, 
ttr wmpyK’d in rmhly stn4>ke. At tin- sik)! wloTe the i)n\l>e8 were the thickest, 
fuif horaew were frivhten*'*! by the yell of an nnijual lhat seemed to follow us 
»i *)wly. U was a Urge jaguar, that had rtiaiw^fl Pt three years among theiMi 
mountains. H»’ hiul » on»!aMU,v evaiM-d the pvtrHuit uf the l>oldeitt hunteni. and 
ha*! carrietl <dl hors*'-** a««i inuli’* rrtun tie* midst of enchisurea, buh having no 
waid of ftKMl. h*<l not m( sliat’k^Hl nie»i. The negro who cmKbictcd us uttered 
wild erh a lie ihuiurnt he should frighten the jaguar ^ but llu'i^e means were of 
fimrae wuh ><jt effi rt. The j:uruar, like the wolf of Kurope, Pillows travellors 
cuon when he will not aitack them; the wolf in the open ftclda and in 
uuslieitcnd the j^u^uar skirling tim rnduh and ap{>oarh)g only at iutert'sJs 

bctwcfu the liushcs/’ 

The same iUu«tnon« ohM'rvor slso remarks,— 

*’ Ntmr the Joval, nature a*i'4Ui«eii »a awful an. I aavagr aspect Wa there saw 
the jaguar we had ever m«'t with. The uativas thaiuv’.vcs wort 

«ni.MU*(lved St jis lir nlikriou’. h'upth, whieh MirjjasMal that of all the tigers «f 
Luba 1 hfwl iM'i'u la Uu* i-«jl!r*cramj' -if I'.urojK- '* 

StiH these wen^ cstnumlinary Kiw<1mejui of the race, g||Ml leave the (het 
uudouUtml, that the tuosi formidahk of the western Ferof hsa Irretensioiui to 
•a c<tttahty wHh hb ciiugeuer, the tyrant of the juaghw of Ikrv^ 

I Ami. In vain also we look arnnOg tho tribo* of Amerh*a fora rival in outward 
ai»l>*^ar*iu'ic tu the giratfe.so remsvlk.sbiu for it* bolgUt.iU «wan*11ke neck, gentle 
iMbtls, m»»d soft expnwsive ey« t while of the animals asnatwnrviooabloto maK;kh»d 
— the hurMr;. ttm o», the aas, tho gigfct, and the htjg;— not a living example of biliff 
was known there Ix fon* Hs acru|iwiicy by the Suropaaua But, howorer iuferhjr 
the antUMil race of the New may be as eomimn^l to those of liie Old world, the 
liaJauco Mwcsrrt ihc two appears to have born jirotty «m|«sI in remote iftWi 
feah>gical discv>vcry haa dikprovad itm attortkai of Burfan., that the ormUve 
fOw? ill AitwrUw l« rvtat.hHi to huadrupod* ngvor poanjawsd gvoat v4gour» and 
tuM estaidlshed the (bet, that It ll only the more rooani simckiiMstis of Iti mmty 
that ar« upon an iuhiirlor amda. Tb« ndHa of tho anwi^ly iai^pit%karium. of 
Ih* fiiranlio ahxh. ainl antuwiUlO'tilm aiiioub, dlMOvamd in great ahundanoe 
lailMdilKid ill kU aoU, prove that at a (bmor partod it iwanaoti with monatsHra of 
idroal kailk with them that now imm in the midst of AfHoa and Asia The 
Miliary' tkiioatt that ttorms the fdahxs weatwardof BueiKia iiym,aad oovora Uw 
flgantkKichsorUMilKaiMk Orienlaik appcsari la h« tha gMM of Mlina 
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” Bnt of tLedAcrt RltfclMi® tlw'rf*: »nd t!Wr houDf^ shall W fuU 

of aolf^ral trcftturat; an<? owl» almll dwell there, and cjitvraahaU danro 
there.**— IftAiAK 


138S. Tlicre are varioxis animals which are rcr- widely 'H'<iiw‘rwKl,cudtiHnp 
tho cxtrfnno* of Iwplcal Iwmt and of polar which are < tihcr !n a wild 
Otmaition or in a 8m« of UoTneatl- at ion. M i)d races, «<Mt!.id<Tcd tn he varh * i<ii 
of the domestic dog, occur iu India, Sinra^ra. AustraHa. IJc! ;»m hwtaij, rrat^hJi, 
Nubia, various parts of Africa, aud h*»th the C . \vl oc <f» 

man, the dog is his faithful coionambu, and has iui* it»t;u’’Vfn 

diversity of climate ai.d of situation to %»hic!' he In." Tin u«>rth 

temperate tone of tlu' Old app.-'-trsio !.•!■ • r^-iidoo uf the ot, 

whiejj puRStts in'Lnjtlwud within the aul'. In-K » .u b'w *,;r I; 

America since its first t?‘*rodm'tion b,/ tiic Tin- l<s<rv* <'<f j^y,t».,n}\v an 

iuUnbitatit of the trinjkernto y.iis ♦d Ihr t>lu; V,;»rM. *.han(i in a sina’ar 
dispersion, and now' orists Iniho high Jailtmlc f ict .1* \ iultc’ ‘•’lolato »vsi"a<* 
of VatagonSa, and n-ams ^^i'd 'o i'nmrr.tw* ln*r<ii A-rr tin- of the OriuH'i., 

linullng a painful atul n^stless liio iu ih" Iii'-uiwk <,,{ t}n> tripi,-.', 

Jlutnboldl 'iraws a rikiug pu t iii'o of tt»« su('V'»'iv,iif,' <‘f Th*-' • clfl*, of tluitnd 
XVcu'ld VO the Kc\y, Ti turned 'oa sfAtt* bt it,* ir r<’\n f.. I h"*!!.')!. 


*' III ibc mint the h tr-'M "* tint uttno."'' in I’.m' 

thr»> to rojti'ii tho nsuiir uri.nutl’w oi | intitw pen ti ’ 
i'vvt'tdW'infi|‘‘l <if t!m t“Vt rs', Tin- tin- m i'o. f. 

ftM inimiug, during » i-nt 1 ft 1 1 •• d iy h o*t upi 0 tr 
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ftfjvt tvuloubta <»f La I'UiJi Imot' t n.tV. ^ v, .>U' hofM*ii 0 it/;* 
r«ir t wbett-, whig to a »'■ i i}. .‘i 1. 1>' to/,...'.. 1 '> » 

vvTi.L wnd m oid> fnrtydiviy sfliTi* .oIIa, it \v.. * rn> o" u vm: rn-. ; » ot 
AJsv. :hu, TJic W a iKvrc iC'Ktru'N'd r^or- t {O'i i g 
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0 a irf'f p'ii4 Ah !iif nvwrb W/wt^ (.n« %rtd ool^ - kj*-. ’.f ,<4 ;» >?&:' ' ■' 1 nv 
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binir •'<S‘ nvd' WiSib iS'il t4o ’'rol lu sniiiMtdiS Iha 

pwr4*'4hjt ?bA'A#' »*■'* ittW» «ha 
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** fiit forth in fhnn the endl of the heaven, and hie drvuit unto the enda of 
it ; end there ii nothing hid tram the beat thereof/’-** P salm xix. 

» m — 

• 

)f ew World, it has diffuKed itself over it. from the BOtb parallel north aa far as 
l^tagonia < iriginally the cat wa« not known in America, nor in any part ef 
Ooeanlca 5 but it has now spread into almost every country of the globe. A mong 
animals eiitircly wild, the most ext« nsively dlifus^, arc the fox, haure, squirrel, 
and ermine ; but U» himn'm are diflterout In every region of the world ; nor is 
there i>erhaps one examph; to Im* found of a species perfectly identical naturally 
existing in dijiitant hKalities of the earth. 

Ilrajiectlng tlu? internal comtitution and heat qf the earth, differences of 
opinion, and some very wild speculation Itave existed. 'Wo find in Jlumholdt’s 
“ (lotmos** the following remarks 

“ U has eompnteil at what dei»th8 liquid and even gnseotis 

sulwlanee*, from the presH ire of their own su|>crimposed strata, would attain 
a density fiimniina that of plaUnum, or of iridium ; and in \>rder to bring the- 
artual <Wn*e of elhntieity. wliieh vra* known within very narrow limits, Into 
harmony with the liypoth<>Kit of thwintinito eotnpnjssibility of matter, Leslie 
CtmeelvMl the interior of the Karth to im a hollow sphere, Olletl with “an 
in«IK)ndarai>le fluid of enornnnw expansive ft»rpe.'* Such rash and arbitrary 
rtmprturw Ijave Kivf.m rise, in wholly miact.MiiiUc circles, to still more fantastic 
notions. The tmlPev sphere has Invn pi'onled with plants and animals, on 
which two sntall suViPTnoMan tio-nlvto* nlajiHds, Pluto and Pro»erf>ine, were 
suptwiHW'd to shed a mild Uviu. A eonstajdiy uaiforin temperature Is supposed 
lit prswail in int.er reatous, and the air reitdertnl Mdf4||M|j|ttous by 

rornpreiwifm. mUrhl welt rendi-r the plaiedH of inis lower world tnEtecossary. 
N<?iirthri north poK iti <teK of latitude, an enormous oiyning is irnagineit. 
fniTO which the fiolar hRht visible In .tumra stn^ains firtli and by which a 
dewv'Ot into the nolhiw sober*' may lx* ma^le. Kir Humphry l>avy and mys^df 
were iTiwskbxily and pulduly invited by <‘aptat« Symmes to undertake Hus 
anliWjrranoao ejjMxlitlou . so fidwerful is tie* inorbPi ineluiation of men to illl 
unseen spa^vw %vHlj sh:M»*-s ef wonder, reff:ir*in*ss nf ih** i-'iUMler-cv idenen of 
weil-r«tablUl*e<l rants, or nonersalty reeo/cnisid natural laws, liven the 
celebrated Halley, at the end of the iTili c* nlurv, h >lIowiHi out the carlli in his 
inaicnetie sfM*eulttti ois , a freely robvlniif nubbTraman nucleus w-aa supposed to 
cK'casfon, by its varyioK positionn, the diurnal and annual ciianK<» of tho 
niitcufdir d<vliii!Untu It ha* Immmi attempted in our own day, in tedious 
iarnt'vst, to invent with a Mientilir garb that which, in the pages Of the 
inpmlous Uv)IIn rg, was »vn amusing lu tiim.*’ 

Tin* following are anmiig the speculation* which Iluiulxildt thus severely buf 
]u«tly condemn* . 

“The incrimiw of temiM-raurs' oW-rvi-tl in aland 1 def. Fahr. for every flffleer 
yard* of dwt*^!C'it. In all prwii»t»iljiy, however, the inertw- will las found to In 
in a gvvjmatrtesd pe^n -M.Mt as tnseaitiralmn Is extended; in which cqBp the 
pn'wcnt rniHl will l«> fi uod te ht* much Ihiuner tlmu we have calculai**? it y? 
Iwi And should this U. to lx* »w>rr*et, the igins>u* theory will b<wm« * 

■ubl«ict of Miuf h nuirc imp Ti'iuee lnageob>gn»l point of view', than w« are at 
pr>**eiit diaptnxxl to ismim n r ii Taking, tho«, a* oornvt, the pnraoKt obaervod 
rate of inertsasr, the temperatun* windd Iw as foilows : 

Water will txdl at tho de|»th of 2,4A0 yard*. 

]<ca*l m* !ts ut the depth of jart{i», 

There is r<sJ hmt at the depth of 7 nid«ift. 

Child luelts n\ ftf ndka. 

C«si in>o al 7 S tnllca. 
tikvft inm at 97 

And ai tbs depth of I*** mil«« ihoro b a (ovnporatura equal to tbs frr«at«*t 
ariiAebd iMval yri tdrvf'n env , a teuuNifaturs capnddo of fuibvf platlna, poroelaln. 
and UtdfMivI evtwy rcrnn'i *rv »u^i>v,tanre w% art ai-iquaiatod wllh. Those tempssna 
iursa arc oaWlaled freu Uuyutu MotvomiV corrocISHf amis of Wdlgw’iod't 
pyrooMlar i moA if we adopvi tlicm, we And iUal the earth « fluid at the d«ptY> 
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•' H« Imth filled th« liuwgrj with good things } and the r'nrh h« b^th sent 
•way.*'— LuKl l. 


of KiOmilee fttim the 8urAu*e. and that even in ff« piijftent state very litde 
more than the aoil on which we tr^ ia fit for the habitation of ofirauiml 
being*.** 

Bobert Were Fox, E«q., made a cars^ ful eniiuiiy into the theory in qtniAtot). 
and by aeoertainiiig the temperatures of Corinsh ndues variowt 
greatly asaisted the aoluilou of a dtfficuU problem. 

• Upon (his subject Mr. Hunt, In his *' Footry of ~ 

130(1. A question of great interest. In a seloutifie enj.-.? *,/ ts the imipo- 
ratureof the centre of the earth. Vt**ant,<>r.*nnnM*, ( hf mean*. of 

this firoblera ; but we advuuce a hltle wey .mwarii- lo i.n- mquliy hv a ran-fui 
cxatnination of subtorrautan fem|fen<.iur>i> at. WK i-. de;»thK a» th<< r iMerprioe nr 
man enables us to r<aol'.. These re^arches u*. 'hat ivluro toe F«i<ao 
temperature of the irlirnate is 50 d»g the leinf»rf.*titr» of K,.- r‘^^ k sf M) fhliiom . 
from the Burfsce deg. ; at l li faihom^ it n. od,**;, i.t.F latl.ooiii U H sn 
deg.; being an itierf^SHo of lo «' •#? at *30 faihonn or I ih?g iu Sft t {ir»ei ; of 

10 dj?g. more at 73 fathoms dwyier, or \ dog. in 4.H b h'et ; and of U} dtg. ivon al 
114 fathoms still deeper, or 1 deg m ft4 2 faoi. 

Although this would jjidicale ai. inrn^w* to a »vrtai»i depth of alioin one 
degree in every fifty ft-ol, yet ii voul.iapjHtr that the fai«M»r liu*n'a*rd*mluUlwfli 
M itli the depth. Il apfW’ar?' then*f*ir* jnoiaittlo li.ai the iifftt of th« oarth, w) fai' 
as nian (’an examine it, ij» due t.> th« s».s<‘rpu<'n of the .sol'jr ray* by the Biirfatv. 
'I'he evidences of inteiw igiusuox fuUmj. at a gn’at deptn <'4»'h'«d Iw' denied, hut 
thedoctriueef acfsdingniass aodfdile ♦‘xintenei td ms uiejimi* w'ent maas.atlU'* 
earth's centre, remains '.JUt one of thow guoss»‘{ii who n at iiw mind* deUgin in ‘ 

Upon the snlijcct of ftttajferand fAtrsf, by wldeh lii a»« cr< at urm are prompted 
to feast upon the bounlies of nature, ‘'ir t'harles lied in ‘'Api*etvdl» le 
J*aJey’« Natural TlK’ology 

1S'J7. “llnnirrr is defined to hea|>ecu bar sensation ei ja rjentW in (hs tUrmSFdi 
from a deficiency of hKHl. b'urh a defirdtion d«»ej< not rreatlf differ from the 
indiotiH of (tiose win) refirriMJ the hm um of |jtin*er (>» li»M meehanual aclion of 
the »tirfj|i3(-i*s i»flhe Mloniach U|>»*n eaeb other, or P* a t,lir*a*ejd>»g of chetntcttl 
actio'f of the gailrtc juice on the shnnarh iHeJf, Hut xni ^lu-iniM h do*is 

not eau-M' liunp’r. <ni the eenitrarv, t(ie litne «h<f( iJo* meat ha* |»<W)M«#h 1 the 
Mouiacli is tlic la»t sutteii for »‘ior» :•**'. im.t win n there >* tfr gnaU'id aJacrUv 
I f sftints TJie U-iist of jiref fe« ds al I'ojt . the »a«jke a<*^l oSher mid. 

biuoiled aijnnols take ftj«*d .iher I'itervai* of Uai’* or weeks A bor»»\ Cn the * 
iniry. is always hs'ding. Ilts sionia<’h. at most roi,ujn» akwmi f«*ur iralhms jrei 
ttiT'i’w iivfore Inm a truA* of tar*«s '-r {merm* and he wdi eat 3v.ntw«i**ily. fUm 
I luptying of the stoinach cannot, iJ)t‘refore. U’ the fa4jwf of huiqp^r. 

’"The iifttural apj^tltois a A^nsmteMi tsdalrsl toi the geni'ral lion of the 
f*;. '•t4 tu. auil ivd simply n’b rAn.i- i,> the .sl«d« of ific ».to:-r,a«h, ruothe* »t« 

nor its i*'-r aetds^y of it* ft>nt'»]nt<i, lior in a siarvoit 

•r*ature will a fad *tattiach satisfy the tb-t're uf I'odt jt tine *ati»e »fupwU*« 

which makes us swatlow. tin* mmntatnjg antinai draw-, iiie w*or%»d (V-ou u» .»««« 

slono'Ai h 

13 >. '■ *i'jn<fer iHuytrated by Ihlf-vt hupt^tae we lake the od 

thirst ih^t »4 isa acnw'of d'ysK-itsaad rsmstredlen to lUe U*>.'k part •/ tbp 
ao i fAii, e» t he mtdslemnig t-f i hrm*< parts wt!i m»i *Uay ibirsf aft«rr muoh faitgufl 
' T (iiUiJig fe%«T It* making a «-»r»s •}.«3s>rh. If a ii»*ri‘s HK'Uth Is (sarcHtwl, sstd Iha 
dnneiiw »s turreJy from tfw-akiug. il whl rtiie* *3iiJ by lEMMJstsmlnig, bul »f II 

r -Irnro fnun ihos fevcrtfch aoxlrty and eartt-asnwit atu>j»ditj|r a iftthlk awirtlhitiifm, 

/il* t hern! w lii nul be (M* reufovesi Tl.v»' queatMi„a* U regard* ihtrwl.. was bni^JWlil 
to a dMR''-*n»tnatK*!i by tlie fo, 'rwing ciw-unwMLant'v A man havnw a wwiiid Prw 
ti »«w iu ht* thrraU. wa* tortured with ibirsx Imt rs^ quantity <d finid paawliiir 
ihrtHK^* iu* m'-rtith and iruiiiM.an4 wnampUit t»<a wowimI, waa ftwmsd lo any 
degree to qurtsrh fen* Ihiivt. 

' rinm, Ihfliv. like huftgsr. has rrialian U* ilia fenrral of ifert* arhfral 

*} Atciw - W t !v 3i-<w«Bity for fluid in Iba c4rcu}aSP*c. tKw prssKm. a m'Art dytli* 
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TmB JKE^ON WHT. 


"iet «w hmr th« couclmion of the whote mjit ter f Fear God» and keephii 
mmmmiXumii * : for this is the whole dutjr of maj).'*— E cclesiastes xrr. 


• 

from \(t%M of UIwmJ Kulfeni urjdrr intolcrabh* thirst. In both thirst and liungcr, 
xhm ttiiM’ly ol>i«iu«d throuffU the (ipratifloatioti of an ap]H:tito: and as to these 
apjMaitoN, It will bf arkiiowk«litwt-ti»at the pictures resulltii« from them far 
f-ai'wil llif pain*. They m-iiily wilk-it fi>r the wants of tho body; they are the 
{strrprtua! motive and spring to a<'tion.’* 

f>ur ta^k draws near to a conclusion ; and wa hope tluU those, 
who have follow'ed our teachings will thirst aPler further know- 
ledge ; thiit they will henceforward regard the gi*eat Book of 
Kat are as the work of an Almighty Hand, and endeavonr to find, 
for everything that Nature does, the Ihasson Why, 

A high perception of tlic wisdom of the Divine Being, inuat • 
nm^fuirily Ihj tl>c result of ai^ intelligent contemplation of .the 
Divine works. To the ignorant, the uume of God is an unracauing 
word ; it luay iii»[drc fear, hut it docs not devtdope love. To the 
dark tniud of tho unlaught man, Gud no more than one of those 
iii\sU;rioua cxis^teuccs that awe the supcrstilion.s and deter tlie 
we Led. Iht'rc is no grafting ot thi' .s^ul ol tlic man upon tlie 
rtenud h>vc lint knowledge hring-* man iiit<» commuiuan with that, 
Almighty wiTidoni whirh is th<* f unlain ol ail truth and happincj's. 
'fo the euhithieiied man. Gud is the .•'Uu of all gmalnoss, ap.und 
whom the uttrlhutes of Powrr, Wisdom, and Love, radiate and IIU 
tl«i' universe. As man's phyMuil eye cannot uithstand the light of 
the .^un, neitlier ran tmui’.s spliitnal eye se<* tlie whole glory of God. 
Hut ;u vve ciin rejuiee in the sunshine, and interpret the mission of 
the s\mheuin, so can we find happincs,- in the Divine fivscnce, ^md 
gat hi V wisdom hy the contemplation of the Great or'.s work.s. 

Naiuve is a great tcadu'r, Whut a hiiion may be gathered from 
the genui nation of a seed; f\ow uniformly the g-erms oKw khtir 
destiny. However nirelesHy a may set in the g^roumf**t!)c 
genu whirh forms the root, and that ildeh is the architect of the 
stem, will seek their way- thecae to light, the other to dai'kness — 
to full'd their duty. The obdrut^ioa of granite rock-*, cannot tbree 
the resdlet upward, nor drive the leaflet down. Tliey may kill the 
geruia by e.\lmw«ling their vital power# in an endeavour to fmd the 
pro|Hir dement# ; but no obstrnrtion can make a single bladi? of 
gra'w do aught but strive to fttlfil the cud for which il was erealtd. 
Would that man tfere 'equally tm© to the |iiir|H)W of his exislenct, 
anil sudeitd neither the twks of nor the fidse liglil if 

tamptatfotv, to force qr idlnre him fWm duty to hk God. 



INDBK, AND INDEX LBSSONP. 


tiST T»a U tht mm 

.ct>rre*pimd wUh hut arv ^t-evi^ri fo 'rt/v/j* ififf^her. m fk/>ir 

alphahfiiml ro»Mctir*n, aif th0 Qnmtioxa «i*df itpan ^k-^i 

gult^fci inelttiled iu rAa ff" fJt. 


Acida, w)iat Mn» , , 7m 

AcklH, vcfretabh-, wbj'nct* nrr thry 

ohtftiin*d . . 12;,*; 

Aotinium, vrlmt httx it on 

v<'geutioii ... pi . 

Actinic TXiwcr of lirUt. in uhat , 

season of thi* year h it rr*'al''!»: PA * 
ActiiiisTO, what is it ... 

Arrolitcei, At*., wiiat is the rails*- >'f IVi I 

Aioliati iiarp, how an' its not* » j 

imKlucod ... ,1* ? 

Air, why not iK> fooil a Conductor i 

of heal as water aw ' 

Air. impure, how purjf!»M! 

Air. fr»»*h. why <k>*.’3, tt iinpsirl » 
hraJthy^sh/w ... 

Air Ju rrowdixl dtk'*, what is tb** 
iritluftrice of ... &G& 

Air, « Jiv do i>oov and ill-ffd 
• cUaliVr fnwh . , *7$ 

Air and wmokc »{*y do th-cv a%* 
mul the chham'y . ... ftofl 

I.E-4SON n. 

Air, why doMi it fiith thmupfli 
rrnri^ t/fiioor* and window* , .W7 
A^. i« th* wfrlj^bt of at tb*^ 

^int of aaturatlmi tS^I 

Air. vbal b tU rwbktji«r w* *i;ht to 

wat«r . . 

Air. which i» the dry or 

r»|«sri«€i4 ... tiS? i 

Air, wiiy in dry InjusKr ihan ' 

, , C9fA i 

Air. b U a wjdiiM tm >4 } 

sound ... .... j 

Air-ptakd (‘W why dotrn } 

j-fTwaiurr appiiorl lo lsw”4i<r 
prr»iM th« ... ... il2ii 

Air fwfwralsjddy brtaitlw}. wlaai 
rffisct Hi)** It m tbir tnumt4 

«f«t4MII .... 7^ 

Ak, wby dam ftmk Imiwrt a 

baaithy *|c}wsaw«>i „. ms " 


Alr-fdst. 1 l why U.r tsandle 

Im* drawn out the mrk it 

Idacrd in WIA 

Albumf-n. w hat in h 

Alkatuw. w hat arc they ?<M| 

AtidKT. whrt ts u I 

AmU’r and wai. why aro th*»y 
cIjmwwhI awionK th'rjn«n-t*ondtMT« 
ior)K‘f 4 h'» trit-Hik' ., 

Aujmaln. »{4V ilo llini' dr-rad firm 
altbourft* they Jike warmth ... 11/ 

Ai.j.nat foiu’s, win trr linm» m 

many ' . thfil 

. ,\»:,n»kl ?urv. why *!o they l«'«‘''Ui»r 
I tinckrt in wn<t*(r »»31l 

.liarna.Ki, why have rarnirwHiuiii 
lunia-potnt*!*'] t«s^th . , pi^il 

• AtdniaD. why cannot flfwh'ra-tc'r* 
l«vr ui^oji tr-jrK'Ubh'a Ui*7l 

; Animal • wcl. In.#, n*cU, why 

hart* they tsir^f .. Injf 

lilH^OS JV. 

Animals, wltyrwn r«n..«r>alin(r r*-- 
coswT ihr fstwt tryjau th<4r 
pauiicbca , . , . , 

\T.it?iaS* why fw.n ruminatinir 
[ ki-rf, tin , fhwt »l«4« nn. 

rh<’W<»] f-*.-! In atcwii-arfirt iom 

.litiltial.-K, why dn {irti" ♦fitftlirr a li- 
»7jida im‘*^ [more a>,t«t4*}a*> 
thaw the iarnrw wilwi ... ... I«if* 

AtoHiwal#. why *#»#» 

wwafbn Iw 4ni|i(»siitt'r4 

wrtwsn l#**y arn* rtailltw* Ilt>7 

Animate, ydaivtaL aifd mtmMrKjitt, 
wbat *fw tJiw dkE-rmwwt bw 

Iwniww tt4l 

Awbr.«*l* that fstwm, why <k.' »l*rf 
Itw. iMuday btnOfla, but fewas a 

fffwwi .... , ||»f 

... tni 


Y 



^2 QI7i5»iTIOI«8 FUUSIING A COMPLETE INDEX. 


LEIjSON t. 


Artn» «»d tjAwI*. wJiy do we nee 

biwt Hiiiri*4 U|M>u l,h»7rtj W'' 

Arrnu B»td why it n‘- 
<l«Jre thf lonuenre of tiie will 

to *i*'t tliwi i« iwotiotj S47 

Armii And h|ir», wiiy »r^^ thry 
miwhs Auhjwt to Ihn wSli ... Wli* 
Amie why caji ixfoph* So 

thn, At mwrf; than a 

arfh ajiart <!!>'•£' 

■s^irnonai Ukwt what S'* It 7*#7 

AtnKwphcrn. to wiiat extent of 
variation i» tim'wt iiwrht nf liai'it: 6-42 
Atmrwphere, *un, why dwa it feel 
wttrta iii aununer ... 

AtOKwrilH-ri^ ak dated with thus 
wsnn, why(‘<Miii ... 6(»9 

Atfoir^iihs^rsV vaiKJUn*. whtit are 
thn »»oirrroi of . . 4; 1 

Alunetphnro, what i« the . .. 

AlmfiiHj)hnrt\ In what hciKht dfMsH 

it extend . 

AtHnwplsere. why thM-n it. not ex- 
teini iMwnnd I, lie Iseijehl HUf»- 

iMXh d , W 

AtttiOMplieris' what l«th*' 

aoiount of. at tit^’ rartti'i* nurfatt' i!m 
Atm»»ph*'rSt' . what in tin* 

mtai amotnst of, i-n the eartis h 

aurfarn . . iS?T 

At«n'»iiphf‘fi»' iit what pn>- 

fKirtum ««<■ tln^’j found its the 
Idthsd ... 70i 


V • 

LESSOX VII. 

Balloon*, tahy whom filled with® 


hydnjif^en «lo they ajicend • ... 78® 

Baliootia, w'ly do they aaccud iu 

air S30 

Balloonih why do they soimr lnies 
hurat when they rc'acii a iiigh 

aitiiude 832 

BaitanA*!. or ydantaiuM, where are 

ihc*y cultivHt(>d 1220 

liark, where is if 

dtintl 12-28 

I'xroim-ter, what b it 631 

ItnfojueUr, why does it indieate 
tin* pressure of th(‘ atmosidiere 632 

Itammetor, why h it a’>f) calkd a 

wi;athm-alas» 683 

Baruitspteru, why lyre they ron- 
Alrui'led with circular dials and 

indis-e.H r*34 

Barometer dial, why does th*3 

hand of chanire ita* jiosition jw 
th(' mercury or falls ... tVJO 

llsrtnnct(“r. why dots* lappintf the 
face ef sonietiiue* cauw llui 

hand li' move Odd 

Itammeler, why does the fall of 
<ienot*‘ the ar»prs»ach of rain ,, 63y 

l!ar>«meter, why does the rlm> of 
«leuoto the approach of lisn* 

weather 

H.arotneter, why ds*f<s it enahh* u» 
to eah'uiak- the in ifrht s>f nioun* 
tains 041 


LESSON VI. 


LKS.'«.)N VIIL 


AtinostdM'idc air, low sloe* It sup. 

t**.rlllfe 7S7 

Atmosphere what i« the pressure 

of, on the human IwmI.v SP-S 

Atmospheric pn'iwure. why doiw 

not a man fn-**! it 2l»0 

Afmospherr what is the Kreatiwt 
tieiiirnt ('f, wer readied t>> 

liuiuan le liifr 3i<d 

Atiin-aphew'. wtuat is its eondUiaii 
at UTM-hHi* allitvidci ... Wi 


Alasoepheric prowaHn', IujW high 
will it ralsM water in a pump .. 3tSl 
AtinswpherU prejuun-, why will It 
raise water to a heinrhl (4 thirty 

feet 

Attract ton. what ta it 

At tract ton. how many hlnda of, 

ar»’ there . , ... 

Aurora tevrmU*. wltat U tlte cattio 

of m 

Aun«ra australu^ what U it ... IKH 
Avalaiiehrw in uunlatUTc, how ara 

they illuat raid'd $&% 

A ale* of wheel*, wliy do they 
liecome hot when not gw’waod ... 1118 
Aalea. why do thoM id front 
whwi* tweoTue holler than tlw 
hlndouea ... lAt 


Barometer, when dwu it Aland 

hiyhiwt ... . 643 

Barometer, what ncca.si<ms the 
liifcheat HtaudinR of ... 6U 

Barntueter, when doe* it stand 

hiwiwt Cl." 

Barorm ler, w hat eauAtwthc* lowest 

"tandinir of ... 640 

Barometer, wliat elf'Wt ha* heat 

on 647 

Barometer, wlial effeet has ctX 

on fi 8 

Bat and ball, what |irlnaj|de* i4 
uainral pbllOMvpny are dins- 

I rated in the play 867 

IJats, w hy have they hooked claw .s 

in thflir wln|:s IkTi* 

BaAs. why do they sleep duridfr 

whiter 

Bat'*, why do they fly by niahi ... 
Bethrurtadna, why injurious to 

health m 

Iksl'cnrialna, wliat kind of adr is 
imprinonod within them ... ^ 

Bed-eMtYaina, why should beds 

with, bo opened at the top ... 508 

why may we expe^ lino 
wrather when b««a waiultw frur 
from th<dr hinea U14 



Qr«8TIOKS FORMING i. COMF^KTll INDEl. 


LXSSON IX. I 

Be«i. why tuftvc they stiuKi# UM BtrMoi 

Beet tea, Trhy are llic^ callenl i*muevh-*n' 

‘■o)lyoptcr»’' Uiy f^lhrir 

Be ctlw, why bare they ImrU j «.U'tvrums('M i 

ln,niy wii>« iiises IHSlv i BvjHers, wh;- 

Bells luid k-lsBues, why do they j b»jrs»t , . 
ceasie riniriuR when touchm ' uonoj?, h «»■ ir 

with the finger kVT ' huia«'. Iwxh 

Bell, what irivea a mcked HmjII % Hnn-w, ofwiia 
, discordant Koumt ... ... .., MW 

Bile, why dotja it aeiiarate nutiil- 1h>tiw. whi<' ,o 
tjoiis frojii iiniMtnnoiw nuUf r Jh-'* ' . .ono», ais 
Birds, wbyareitey vsivcreu «.th ] hoilotved Jai, 


Bediea lightor thr.'ithe air, l»hy 
1*0 l Lev Hsreud 

f,kllinr to th > *artli, what 
detvrmnseM their fora* 

BoHers, why do tiiey aomethne* 

tmnst , . 8'.; 

h '«»■ ii'Ati* \jv there in the 

hUfQR'i lW)'{> 8k J 

Hnn-w, of what »utMAn<Mi*re ll'jey 
txnu4Kn>e‘i «>g4 

Ih.niw. ,<rethi UM\8«>fthe .. Wfl 

. .onos, life t lew of the !».!iek 

hallotved )al, : 


feitihers B.aO Bnin-s. 4-h,\ are fno.'M*r ilw aliuJl 

BinU, why Itave wwler-fowla ai,.h<d 

ff,ailH*r» of a ci tist! aunK'.th lei- Boiv-*' oh; ■»?'* thuin’ ,^r theaktiU 

lUfo , ... . httSW >)iv idl'd •iOA)! »uitir\si 

• IhltlK, wliy d « -1 MaeU dowit , or B »» why ih l-oMow 


lii(d( r lie ir h ath', rn oji Ihv a;»- 

ttr'iaeh wf « itti( r 

Birds, o hi ilo'j hard twaks 
Jlifds, w hy ar< ihoi.* tt*ak» fiftne- 
rnlly sharp atid lon^ 

Ihrds, «h> are their i>on« n Itullow 
Bir<B. why do they la.’t e»rvs 
Btt'ds, why have IhweiMih 

ii'iTs sh o'l f .iils , 

Bird'., '^iiv ntpiMlie. w 'd* f. et 

Ilirdv wSi> )*jve tfK»M> Vuat di»'r 
]4 I 1 swnii short legs 
Birds, hy lta%>' uotne deep reuklt 
tioU’he* oil Iho untl* rtstrr,Vi.» .d 
t heir feel 


[ It »» hy »r« tl.oN' t the armit 
'• ftiui h’tf.1 f.trtiteil 10. 1. leotf alinB* MS 


IdFi 

d--|MSI|, w 

H iwe 

f'OSr' of the feet 



a;td hoe 

.K lu.f 

iM'foits and fcmatt 

».1<l 

ihit 

fh'laoieal 

Hx-'v.rf 



!.<•• 1 

IImw. why 

d «e» 

It pr.hM'l the ar- 


10 t 

r .w 



hC 


Bow »in( 

'irrow 

. Al>at hue 


1 

Hh ar*f 

W th'M 

■riJe' 

lis 

I'sV* J 

ilow «i,i| 

nrriro 

, why an* theft,, 



h'athe'fs 

a*, tie 

‘ rods .'d arrows . , 

r.h 

Uk.«> 

It' w arid ? 

im>w , 

u'iiai form* ien.,i 


j 

t" ariesl 

: t!;- a 

fT.ev . , 

kiW 

; 

Brsti). w !e 

V' is a 

p,.a.'.‘d « iJlun the 


V^'i 1 

akiiU 



y-M 


i r^viN XU 

t M ' s, -rt hoe are they 


B'.ds, why have Ihev tfiAiurda , itTjr , Br«ad fji.n jm's, wdoe are they 
io? l« I 1 pVi*y, why have they joi j f 

V! fju-ds . los.| i o h;t do w ,• j>ao#s afl^ef 

lind'i. why may wet and iho'td. r i f-tth 'ti-e 

hri»LH"ti'"d whiU ihvy C*'*.. to '"Htf* «tl'f«0» air wSoeh han omieU/e't* 

IJ-l . .iKs-ntle'sl. w!e U'tpui -os 

BwUs of pasniaye. .^iiy .f. •rrJv.. TTrr atloug »}uu s t,v wh\ .hs-* p 5»<4 

eiiiJv nA\ senre ■w^aihei Iw’ » i- tuerr-tw tio' h»wt u-tpa 

j^relVd I Broth* aed *>ns}.'*, wh' d. they 

Birds, reohi^ieal diatrdintion <d ., Ms^t} tH-iofne r t'.y h«o}Jiotr 

B.ril^,* of m miff'-t* Bohlhr* w',> tor'.)*-''* wUh 

^ita*tl4»l ^sounlfles • l.t/T tM* ala of s-rap 

Ifirxl*, whv art' WrtU of Si.»ng >r.'4 Bnhhfoa, wht are iSo‘> r-x-ud 

ftlwn wujirkaidc m hird% af BnhhSe't, why »ts'. {de.if ep.. n«*ted 

p''.ii;iaK» I.HlJs 1 when »Mc-ioi( hiewti 

B.iros. what WttllMt I'ehuciUr* nf fBuhhkw, why th.- th-v . W* 

t:#'vr fijghta h'sw I Wo.ttie nfP'ii'.s 

IhnU, w!Mil U the e«Mi>W' of shaken fin oi if -e fh>e 

.^^5 • BunB5*'» wh., 4- «W7' 


NKf'r!d^iM4 b il*«t c»:niwU5wlbn irf 

the 

what quaniuy d «* thr 
h'f'W f!r»vtw*mtiiy d««na Hi* 

wO'.tr .jswtUty iwMwthrvrtjgh tfMt 
ajtditrtri ... . r 

Boffnw hn^t wnt ntufkd, •.*?r m 

theyiiws"sn4 

Iw'wsi'T thAn ill* »ir, wt»y 
do 5h'*7 fao i ^ rawih . 


I shaken firi ;o If -e K, 

f BuhWi"* wh>, 4 '' Hw 7' r *».»** 

I tlwlr t'M lU*' lejnahhw 

ask* f Bwhhhw, whv d;' dwy ''wir*! kW 

; Hundis# Ji'-a 'rt og wjp.aa- 
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Elcctrum. ^ow did it aupgest the % 
property of attractive force 10 

Element, which is the most abun- 
dant in nature 0U 

Elephant, why haa it a short un- 
bending neck ... 1076 

Elephant, why haa It a trunk ... 1077 
Elephant's hind legs, why do they 

b^d forward 1078 

Elevated objects, when if it 

dangerous to stand near £33 ‘ 

Endogonous sterna, what aro they 1280 
Endogenous atoms, why do they 
abound in tropical climatea ... 1281 
Endogenous stems, why have they 

no bark 1282 

Endogenous stems, why do llicy 

grow to a great heiadit 1283 . 

Ether, do theories or light admit 
of its existenco in a state of vi- 
bration ... ... ... ... 48 

Etna, what aro the botanical 

regians of Mount 1210 

Evaporation, what are the sources 

of 477 

Evajsjration, why not so rapid in 

a calm as in a bree'£e 504 

Evaiwratlon, in what Mwwionsof the 
year does It ohlefly CKTur ... 358 
Eva|)oration, why C4>mparatlvcly 
greater in spring and summer ... 350 
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Kbvtricity. whydot>sit8ccumulato 
In the clouds 

KhK-tricJly, why d«>cs noise follow 
the roiiirnotton caii'Mcd by 
Klcctricity. w hat off»'ct U produced 
when it nm^ta with opposUlon 
In iKM>king its <K|uiUbrium 
Klwiriclty frictional, electricity 
V'uitaic, (lalvsntiun. and Mag- 
netism, whst are the dllbwcnoes 

beiweou 

in<««ctrldty« at what rato does it 

travel 

Electricity, Imw U it infitumcviil 
by variation of tetui^Hrature 
Klectricity, whmw’e derived whicli 
is directed along the wires 
Etectriolty, how ^k it direoted 
from the battery to the wirtw 
Electricity, why a<ies it dart akmg 
the wires immediately the ouu- 

taoi takes place 

Klectridty, what iwvcrjaes nf that 
which n a s acs almnc Um wires . .. 
Kkdtiriiy. what becoauni of U 
when H iNUMW to the cwrih 
Rleotrieity, what fiecurs as II 

paaami tdcmg the whnm 

Xhwtrtolty, what ts its votoeity 
whets tiwiiamlitad along the 
„ wteaa 
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EvajMiration, why does it pro- 
duce ndd no 

Exercise, why doc# it promote 

health 1010 

Exercise, why doess It mako wa 

feel warm ... 830 

Exercise, why does it increase the 

htiat 01 tho body 676 

Exogenous stems, what aro they... 1S?70 
Fye-halh, why are they white ... Oil 
ip-balU, why do ttiey sometimef 
Meotttc blood- shot 611 


Kyea, why are Ihfw placed id the, 

sockeis of the skulf * 08 | , 

KytM, why aro wo able to move ' 

them 909 

Evw, why dot» the pupil look 
hUok 998 


Eye. why is the pupil larger some- 
tinuw than at others ... ... 9.79 

Eyes, wliy have wo two ... ... 971 

Eyes, why, having two, do we see 

singly 970 

Eyes, why are they provided with 

eyelid* ... 978 

By^hds, why are Ihoy fringed 
with oye-buSMa 971 


Eyes, whence are their lumJuary 

deririKi m 

%ym, why do w« fwl Ineonw- 
nivvw^ by sinddou ligiit... ««, 979 
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if we look iifoti a 
D rtght object Aod torn awty are 
we unable t:) see ... ». ... 970 

Byes, wter are we able to see 

after a lutle while Wb 

Eyi*s. why do cati;, bats, owlu, Ac,, 
see iu toe dark 9^1 

Fair oomplexion, why does it be- 
. come freckled in summertime 106 
Fan, what would be its ellbot if 
the air were hotter than the 

body »14 

■ Fan, why does it pr<>.ltti’.e a sei’s*- 
tlon of cooiucas ... 919 

Fatiaue, why do we fw! 1017 

i'oathor, why does ii fWl to the 
• earth more gradually than a 

shilling • 

Fcctiug, why do jMjrwt ns whow 
legs or arms liare Imn ampu* 
iatod, for some llniecn)utlnue to 
feel the part that has Iwn re- 
moved 1^*^ 

Fibrin, what is it 

Figures through the b<»t sir, 
wIjv am they dhtorted aiul tre- 

TUIUOUS 950 

Fingers, why can we raise them PtS 

Fingers, why can we draw them 
back after they have W«ii raised bit 
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Fim. whv does it iumi brighter 
when blown by the IwJlow* 002 

Fir*', why does It give mit inch a 

cfitithimnis beat f*> 

> Fish, why iisre tliey generally 

dark tmeks and white UrllK^w W* 

I ihLu-h, why l*are they fla# 1919 

FWies, why arc their dns proif^r- 
tinnately «> much stnailcr lluin 

the wings of binlt .. 

why have they scales 
FialHs, why do they float in 
sU'iuna. with their beads to- 
- Jfrd.tTwn.rrcnt . ^ ... 

Ftthtw, why have ilw»yair-bUdd«Ts tti»7 
n%b«t. why do not their ey «* wn» 

tract.. ... ^ - 

Fivhcs, why have they iio <y<vl»as IWS 
F»a.^% why haveth^twiaMger 
givliwr thetr rye-Ulb s swd- 

dm . ^ iim 

why am tail* so ««et» 

them UMiir fl»s 1 **? 

why warm 

aa.l ewol awwiwIiiM to dtiwatc »ll I 

why doasll prv*wv^ ioa j 

fp*«« wMtmoir ... . • w* } 

FU-sh, wliy don* H Aral w1m» we | 

eui i 
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Pleab, wity' jdo ^Iw marks of deep 

cuts remain ... 901 

FFslt, why doiw tlmi tmder Uto 

uails loos ml 1C 

; Pilci. why can they walkonlho 

{ oeiUwf ri 

j flies, why liave they fine Siairi# 
i gtjwliig on tho «astrra»i;t«i ot 

; Inclrlrgt HOI 

' Flint rud why does .ikbeir 

I eollUk J "r^rk* I# 

Fll. ♦ and st*« '. why am Ihe 
‘ ‘.arks p'-'du.'e'i by an loitliH* 

I Uiieou* tilow Itfl 

Hotting iMsiws, why do thv 
MfflaiitT im.*e towar:ls tju' 

largev .. 97* 

i Flowers, fTitiU. Ac, w.gr ham 
thowi in tropical c)imkat«w tiw 

• rk'lteat colours 105 

FlowWi why may wet weather toe 
espected when tlwlr perfume Is 

j arong IIOS 

t Flower*, why If certain chwo may 
' rain \w esp«^ted ... Ill* 

1 Flylug-top, why does It rim oa 

the air 9*9 

[ F’yiug-lop, why doe* It retem to 
j ihi' twrtii when lie roirtiun* are 

I exjmidfd 
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Fogs, why arr tiny ut.favt ursbU* 
tu l hr formation of (lew *41 

Foggy nights, why d<- tb* j wwe. 

UMow e»»r llic sj<frt-araiir«' Of 
hoavy mrnjatloiui of di « , 449 

Fofta, what are ih<>> ... m 

why gruerally dark aiMl sit. 
fling .. . ^ 

F(st. why most in rpriftg 

ai»d suturati .> ■ 4il 

Fna».. why sonwitiwrs eaih-d dry . 499 
KonrI. why d- *t rat U Sdi 

Fiiod, why do we juasJtoatr It *71 
fisod, h»>w df^ns W descend toboi 
th* stomach . *** 

F<swf. why do *r rn t fw It 
bi'itif iimamittiid tUrfrUigb ties 
throat Wf 

why A** ««' fwi ummf aft*»f 
cat W Ui rwum . . Win 

Fcawl, why w# fhrddroway af»e# 
fttilrw l»eartil;i W* 

Pwat. why do wai»a JMWtJwrjs iwiw- 

nsh ws, wMie othwr parikim *v* ^ 

Fartwfs, why 'da UWy aaBMdtm** 
iskearv ill 

Frerriiw <»f pwmfm. irhy 4m« 
rirtw pnwanl J» . ■ lit 

Fvcms rwj-staka, wM aacdwa IImm 
Vtm» ... ... •• 
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Fro»t cry«tAlt. whj more frc- 
Qttfintly iti bed'rooouthiia other 

aimrimente 5i3 

Front cryeUl*, vtqr do they dleej)- 

pfflir ... ... 544 

Front rryntel*, 'why dooi heat dia- 

«olve thoin ... 549 

Front, why .us it benefit »oil ... 418 
Fruit, wttyd > Dcooscberrics.pluma, 

Ac., laatr acid 1184 

Fruit . u I|r docw ripe taste swoot, 

and urirriM* iwwr 1185 

FruitM, wiiy ant Muroiitr*iit most 
aliuiidaiit in troprcai rlimatea ... 1807 
i'ruilM anil veK<^tahl«R, why do they 
riptm iti Muccewiiou 1884 

OAlrnnism. what is it 839 

UalvanUim and Vultaism, what aro 

ihi-y 241 

Pan*'**, what arc they dSJJ 

PaRcM, ehy may they bo obtained 

from vilid IxKllea 684 

Oa*en. why aro they railed hydro- 
tfi'ii. iixyci’U, carlwinc, Ac - . 6H6 
fjM. wiiy d‘w f» >t <<k{M>ud in thin air ftK! 
tiiM. I'xphialon of, iiow prevented 75H 
tias til the air, vrhat pruiinrtioii uf 
uta.v he n coirtdsod i>y tlio mucU 701 
fiaN UHi d Iw illiinnnate iho streets, 

is ii hydniKon 750 

litviin^^, what has Ixnnt its in flu* 
iMice tifxvn iK'tanlcal K<'*>tn*ar»liv 1249 
(ilraffi'K, why h»v*' thcjrstiiali hf'ads 1322 

hKSSOX XXXVIII. 

<iira<Ti », whv have Umflr necks 1323 
why are llii'lr no^triU 
nairow ana sniall, and studded 

witii hairs im 

lilasva and di^’antem, wi»y dulh*d 
with moist nn' in warm moms . 592 
(jila'is, thuuirh an inditfertmt ivm* 
duclor, why dm a il fefl cold ftl5 
Otawsiw, why do they oraok if sud* 

doidy imalvsi ... lAS 

Glaawt’n, out, why aro they more 
ilabh) to ornerk wHii boat liuiu 

lUain ones ... 146 

Gtaiss hold before a (iru. winy dotw 
il kcMinofftho hoataitd transmit 

ihfht 796 

tiEtasw, why doos the hxsit of the 
suit pans tUrouah moiw readily 

Umn the htmt of the tire 7M 

iilowworma why have th«y a brush 

alUwrlHid to their uUla 1187 

Gkiwwiwnia. why ^ Iheyemli light IISS 
Guals, why are their larvm and 
imtMn huutd In watier ... ... Hid 

Onata. why may fioewtAlberbe 
expcet4M| if ttwy Hy in Urgn 

aumbem ». ... Hid 

OnMiMHa. why are they no srhlMjr 
differ'd thrmulwml nalurn ... IliS 


LESSON XXXIX. 
GTasBhopp4^, why are th^ csom- 
parativel/ active in thoirpupa * 

stages .<!. 1298 

Grease, or oil, why is it applied to 
surfacei that uuderifo fHctlon 161 
Grotto del Cano, why do dogs that 
enter it drop down dead ... 727 
Grotto del Oano, why may men 
enter it without fbeling the 
effects of the poisonous gas ... 728 
Guano, why is ft a good manulnt,.. 1868 
Gum rcsina, what are they ... 1251 
Gums vegetable, what are they ... 1254 

IlaU, what is it 407 

Haloes, what are they 3fS 

Haloes, why do they foretell min 3m 
Haloes, why do large indicate a 
speedier approach of rain than 

small onai 347 

Hair, why do they grow across 
the passages of the nostrils ... 993 
Hands, why when we hold thorn 
against the candle do wo per* 

celve a crimson colour 906 

Ileatl, why is it stst UiKiti the 

neck 928 

Hear, why do we 8W3 

Heart, why does it Iwat without 

any effort of the will OtS 

Heart, why is it placed in the 

cltest of the Uxly 932 

Hoart ami lungs, why are they 
ciK-iusiid by ribs 933 

LESSON XL. 

Heart, wiiy are its inotious made 

indepenaent of the will S36 

Heart ug, why do people engaged 
in liaUle frrauontly lose their ... 
Hearhig, death of a dog through 

noise 

Heal or caloric, why is it 

Heat, animal, what is It 

Heat. wi»y gaiterated in animal 

bodM>» ... 

ILmt, animal, b it alrailar to the,.'" ’ 

baat o.‘ thfi are 

H<*t in cuokiiig. why tuereased 
by the bright tin acrtMcm .. 

Heat, why do we realise the aeii- 

•atkwi or 

Heat, what are the laws that go- 
vern the ditfUsiKMi of 

Heat, what b the oonducUouof 
Heat, what b Omi TUdiation of ... 

Uiad* b radtated, trauamiUed by 
the sunwundhng atinoapbwe ... 

Heat, wl^ b the eouveetkm of... 

Heat, wiiM b the redeoUon of ... 

Hrat, why are some bodieaiaaicii 

coiHiuctori of 

JbUa^ why are aome aubataoeiMi 
cwlkd iwm-eonducioiw of 16d 

HdBt, what k the ahwwfitiuu of... !«• 
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l«BSSON Xr4L 

Hy|t of tiie Ere, from it 

cnieEy einAJiate 7t7 

Heat to cold, why does » 8udd< u 

change bring Oft lilnoM J018 

HiMit of the earth, rfumbol<U*-< 
opinion u|}on tbu intennd . . ISS5 
Heal of the earth. Huiit'a opiitioM 

u^Kin the internal 133 S 

Heat, from hot boiica, why dms 
it ondtiaTour to eaeaiw to oolder 

bodies fS 7 

4eat. why doee a stick, with one 
end in tht» Ere. not priMinee bent 

at the other 7 ys 

Hiccough, wi»y tie we . . iojf7 

Honr-fmwt, why does it prognoeii- 

CAtc ruin 4 S{ 

. Hoar-frf».t. why. does it create j 
beautifni cryvtailiof fonns . •liiS ' 
Hogti wiiy have linhan lar}*c I 
tutiks turning Wk towaru-j 1 

their eyes ,. uniJs* 

Hog, why Ijt the under jaw of the, 
hluirter than the upper jaw ... 

H"op, wliy d<.e\ it n*ll witinnit 

fulling to the ground hSl 

Hoop, why doca it, witc.n falling j 
nmko several side revoJution* mi 

Horst?*, w^hy have they smuller ! 
st<«mae.itM proi>ortio»ately tiuui • 

other aniraai* HV.i7 

Horse, why has it no gwlUhiaddtT 
iloriH.M». why is tlie »M*eretion of 
their ejes thick and glutinous U:tl 
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Hors*’* ami cattle, why do tl»e.v 
St, retell out Ihei.’ neck* ami snuff 
the air on the appnjaeli of rain 'ttaj 
IIor»e (*he*tltUt, wtiy t« it untlt f*wr 

fm-Hl im 

Huunuing-ltip, why doo* it make 

a uoisa ... ... kis 

i{Miniuinfr-to|M, why do m'** mm 
the I’ignrow {fSinttxi on tlmm 
tM-^re they KfMti. and whit# 

R th" are spiiiuinf . SI® 

linger, why iwnodmvd by ci- 
pcwuiw to coki .» . Bli 

Hurrkwjic, whal is ilia nuM 

vujent on rwKWd itSf 

ilurrirsnc* In miniature, how tint 

they illustrated #'*♦ 

Hydrtiwetn what W it HM 

Hydnwwii, why is » *|*»kc« vrf as 
kw^dbody . m 

Ilydrqgeu. will it sii|i|mtf 
tiott ... ... J* 

Hydrogs^ia, why will « r»ph>d« Jit 

lljdr^WWW, mtsed with 
why wtll i* niirfcds mimn ia «»•*. 
tact wMb Ews 

Hydeugm, where «hmi it rb*rl|y 
«tt*i 


LBSSO.; XtUL 

Hydrogen, Is It fiisund elarwltera 7# 
livdrogen, what proporCiou of is 
d.»iig^TOiii;s to lifr 701 

HydMgs n, ^Ust farMnmi of tm 

there in our dwoUiuM . ... fQ, 

ilydrugwn tu otygon, burning of. 
whai bocomes of the wat^r 

fi'tnjod by ♦be ... T8* 

Hyd.-wgni gae, how o^^^4l*«d trxm. 

f®i 

Hy’dregi ? wan ‘ ,41*0 c/, IHvm 
ag^s-ptpeitanv' r.nis ... ,, tUi 

H.vn Ti^ns.-w dt«rn»it .tsetur frh fatl 

it uinftefi gSA, «nh atiR-Aphorio 
air, what profxrrtion wiE erploilo ?A7 

IsNp, mehffd, why d^>c* it ntn In 

sir»an-» nf uakir 5ig 

KMj f«f »s*. U(>g waft'r uliy alioulil 
» it ln> apnind nt thr ft.p' , ... 1K|3 

Ie»*, wtiv ’!.«•» »* fl«*al iJMl 

Iw, if iieavu'.* than water, what 

ex il» would arise friim SOT 

ice, on lake* and jfiotuls, why dmm 
it keep tiw water warm .. Wl 

ice, on Uki« Ac., and «ce f"r C(*c»l“ 
lug water, liow i»» their diE< r* 
em'n of a^?iinn a.(X'ouiitcd for ... SI® 

Icr, wity it Eottt ♦ ii 

j«T, wliy «h*e* It contain Inihhle* 4JI 

lc<, why fr**' fram huhhles whe t 
foioid in agitat'd waUTw #lf 

Ic< , sshy is it consider 4 to he tins 
hinif.hwt stall* <>f water . .. 4S I 

J.EhHihV XhIV. 

I*'4‘, th»c* it eiut in gw I deusiti 

at Um» I'ole* 4l« 

I tee. is it liie only Instance of 
I wat4W ea**ithg ii» a state of 

s/didity 4J» 

Itvr. why d'je** it espami and 
qiuifw |iTe»t<ef spare tluMt watw Ahl 
Inchlcfirs, whal i« the line of M 

I tMdde*M»**, wiiat i» t in'* alight t«f . At 
liwllW'rutih'W’, wiMTiif t# it oil** 

bdiwd m* 

Infants, why have titry no toifh IC« 
Ink. why diw** II IwgwNKie drkid up 
In Inkslands ... . t.rt 

Itmecta, why an* tb »sS lh*l By by 
wight grj»4jTahy p*l#i« euiottr IS* 

ItMMrks, mhj tlwy a terg* 

tmmtirr ryr» . ■ t*ll 

tmmrtm. why h*«w they PwMg iMWiih 

jpetirius thstr . . iff** 

Imnwta. why 4» tbry tUtmsfh tMf 
egg* ts 1 ttvns . tfM 
luMwta, why do fiMf' |h«illl|4y m 
ftumswwusiy .. WW* 

lusnciM, wh*4 I* a fcariR* .,* 

InanHlf). wlwit la S 

ttuMrcis whit Is a etivyiialVs 

t«.'irars. w Isat 1» a fj^riillMh .« IIMk 
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IniMecU. why do iboy abound in 
disca^UMs ffuiwtaucet and in 
fmlnd wat4!ra ... ... ... 1318 

why do we see them in 

tank* of rain-water 1814 

Iron, why dfXMt it ruitt mjndiy 

when welted 610 

itahati'iron, whr datin the heater 
of, frequently become loo largo 
for its ewf 148 

4fw’ii htr{>«, iffhy do they give 

nmmical sound* 851 

Jow’»-hari>*. why will they not 
prtduce loud aound* uiile^ta tliey 
are applied to the mout)» ... 852 
Jew's-ltarp*. why docm the altera* 
iioti of the form of the mouth 
alter the sound* 8r>3 

KauKamw atid opo«auuj«, why 

have they iKiurhea 1130 

Kit*-, why dcK'w it riac in the air 8M) 
Kill -string, why does it feel hot 
iMLHilng thrtjufh the luLiid ... 841 
Kn**. why diK-is muuiiig with it 
eauso it io Sincemi ... ... 8Vi 

Ketib •holder*, why are they em* 

jdoyeil .‘iltt 

why dtw*!!i llm lid of, rattle hor* 
Kiiowlei.lg*>, M'liy slmulU we seek 1 
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Light, witak becomes of it when ^ 

absorbed ^ 

Light, what is the reflection of ... 54 

Light, why does its imponder* 
ability show the wisdom of the 

Creator 54 

I.ight, wliat is the refraction of ... 66 

Light and heat, what b the dif* 
lerence between ... 78 

fiight, what is its effert on animals 101 
I ,lght, what are the minor soiflhses 26 

Light, what is a ray of 27 

I.ight, what is a medium of ... 28 

Light, wliat is a beam of ... ... 20 

Light, what is a pencil of ... 30 

Jvight, what is t he radiant noint of 81 

Light, what is the focus or ... 32 

Idgiit, what are its chief sources 48 
Light, why is it evolved by the 
striking of a flint against steel... &0 
Light, how long does its flight 
from the sun to the earth 

occupy 51 

I.ight, do refracted ngrs of, always 

display colours 67 

Light, if a ray of, falls in a straight 
iine upon a transparent surfac**, 
is it then refraetm ... .. 68 

Light, is the direction in whirh 
tiie ra,ys are bent influenced by 
the densities of the media ... 69 
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Kmiwhtlge, why docs It* itfmm- 

Mini give u* nowor 2 

Kie wli dgi-, what are its benefit* 3 

Ijake* and river*, do they contain 

Mtliiie matti’-r 616 

Lnngh, wdiy do we 1028 

J.»’a«l lii*d to ft string, why, if sua* 
P*-i>dcd, would it inehne from 

llie prrjMmdievilar 176 

why do some turn yellow U8fl 
l.eav*'*, why do tlwy fall off ... 1187 
lum to make akeleUm ... {lA^ 
wljy do they turn !>rown UIsS 
I-*'*!* iwosmi, why do we ace the 
I'K-valcd more at n^guiar in* 

tirval* ... 018 

I/*l(uci««. caldMgra, Ac., why do 
gardettem tie tliem up ... 8»t 

I.ig amenta, what are they ... 837 
Ligaments, what is their u»e tKh 

Light, what is it 4 

Light, heat, and ekirtriclty, why 
called imj^ndcnwhle ... 18 

Light, heai. and electricity, mm 
They included lu the siiiy*two 

eipiuttUta 17 

ligiiL how i* a ray of, CfUistltuled SO 
liglil. at what rate d m it iravei ft 
Light, h«vw tong to H travailing 
twm llte attu to the eartli ... M 


Light, is it reflractod in passing 
from a dtmsc medium to a thin- 
ner one 70 

Light and heat, arc thgy com- 
bined in the solar ray 74 

Liviti and heat, how do we know 
that tiiey are separate elements 75 
Light and heat, in what reapects 

arc ihi-y .similar 77 

Light and htwt, in what regpecU 

HIT they dUslmilar 78 

I .iurht. primary and reflo. ted, whak 
h thtrir relative intensity », 80 

l.igiil litiw do wc krmw that ob-*» 
^-ct* reflevd in every direction Sjf 

l.i|thi. what is |M>iari»«Hl 88 

Ltgiil, polarisation of. what do- 
dtiction* are drawn from ... 8t 

Light, why are two persons able 
to see each other ... ... ... 85 

lightning, wiiat is the cause of ... 187 
Lightning, wltcn docs it occur ... 106 
Lightning, why d«)tis it attend the 
tnovenicrnt or electricity ... 181 

l..ightiitMr, doe* it over occur 
when toe conducting power and 
ekfctrlclty aru of equal force ... 182 
Llghtutng flasli. why does it occur 
when the clouds approach ... fht 
lightning, why a shower of 
rain gvMieridly succeed ... M 



Qt’lfiSTIONa TOlLUiyo a COili»LKTM 


LKSSON XLIX. 
L^btning. f^oesitem pam fir'^m 
fnr to earth, and earth tW air . . £( 
^ightriing , what is tho exteiii at 

niechamca} force of 

I^ip^htuinf?, what gives tho vary* 

»ng character to it“ (laahea ... S] 
Lightning, ia it straight ... *i 

Lightning, wiien is it forkvd ... SM 

j.ightning, wheu is it sheet ... 

l.ightitiiig when is it blue ... 2i 

Lightniiif, wiij is it souietimt's 

unattotidrd by Ihunder gt 

Lightuing, why 8h\m)<i proKim)t.Y 
i>i water Iw avoiU<'ii 'Sunnir ii< 

T.ifrhttiing <‘<induol'i»r>r. uisy ar^* 
lliry attaclfr'd to Uii t ditlcrf^n .. iSS 
Ligitining rondurtor, i.viLtJUtugt^r- 

ous to hlRinl nfl|tr a It'i 

l.ightningoonductDrs.wliy Uothrv 
Convoy elect ririlv barRjl»‘s*ily ‘..y; 

IdghtTiiitg condoetors, why u*»i . 

ropiJt-r make iho ... . 

Idghlmiig conductors, wHy »fo 
they made lo project alKm» lh'< 
nbji*ctsir>f protcrlion . . 2'i' 

lightning comluotors, do tiny 
attract rloitncity ... 2*” 

Lightning coiKlaeturs, why should 
largo buildiivir« have several ,.. 2:*^ 
Lightaingcoiiduclom, why should 
tiny ho attached to the ottcrnal 
metal works of buildings ... 

LK8SON 

I. ightniug coniluctora, why should 
i)»OT fcmiinato ut thei'Witb 231 

l.mn ’.kilns, why are they aomr* 
linn's fatal to persons sWpii.g Mt 

J. i.ui-tM, why is it liifflruli to 
»;rik" them from rfK*kj| . 

1 . 110*11 wcl, why d'lesil dry inth.’ mr 4T5 
i.'iiT, what has tin*. 

t‘)C drculatkm , 6«»i 

l..v,.i,,ng.gliw». why can it casl thf 
i lit li l of 1 he iun to a gn-a! dlsUni e RS 
i.iiiig*. what is given otf wuli 
broaVh from 

^Iignctic Ivrxlies, wlial arc ttww 
.Magnette riwdle. how Is it avatl- 
iSbSc for transmitting shpaat* 
Magiw'tw? needle, how can It* <4»*- 
|l,'rth*n l»c mad#* to nnunauni- 
<atc ickfraphic wip»ai* 

Jlagncllc iMiiwW#*, hA?w m*> thrv 
tH-tlbpdratcd , »} 

wlnatU i* ■ *1 

JrtsgiM’tic itcwlis, why ^ docs t* ^ , 
tioti.l tj'o'wafds th# north . . . 

wl*al. fcs i* 

Mjurirfr. why la awngte iwssaaid t'^ 
prt'tVnsMi wnaltsMT ... . Hlk 

Mah*^wy,wHatS#tt . ^ tm 

Halnwamy atnl tiAiw why 

«rr ih-ftrc cunissjw iMaHkiiMf* hi tlTl 


LKJ4S0K LL 

Man, why is he v.am v ithout a 

tl covering IQS 

Man, why has he no cxtfunial ap- 
D nendagn to his mouth ... td3 

Marbic-brarih, why doc# it ftfol 

1 I odd to tlrtf 

I » Marble- boa -th. why du«a th« car- 

I pot fMi wariuer than .. R.vi 

Marblo-hoarfh and carpet, 
wartner U. jn tl.it b waat wm • 

1 satton W'mtJ they "»rod«rc ... &R; 

I 1 MarblM. why do thay »w«dvo 

I when ,in>|r'tiJcM HI* 

1 1 Mw.hlM. why .1 * skrirvfifdi ap»ar 

■ » have 'i.jfNt ttitru tt'<y 

amrt-lluia 'bar whnn at rent. , . fUS 
Marble*, why do they r.dKui)]u 
when div»pp«v' On the lAVomctii 
Marbb'. wti^v d‘.lh<y roll f<trth«Ml 
uiKUi sujooih surface* 

how nmuy foron* vmi- 
Iriuuie lo stop t heir ndimg Bln 

5{arHles, why do the sirijic* upt>n 
them di.dtpti^ar wlirti they arts^ 

splfiiiiug rspidtv IklS 

Marble*, why are the rings wfmn 
llioni m^»t iM'-rw^ptlblw at ll»e 
*' pules” -.vhlhi lh*':y are splinikig 

Matter, wlial b it ,i« 13 

J.lalti’T. what art tin dbUn* 
gubhing vtstes <»/ U 

hmms I II. 

Matter, what are the rwr»g»d»<‘d 
eleinetits of . ... l& 

M attc*”. Jww many eb«wir« t « of are 

known .. l« 

Matter, what Is ilie coiuiiUutiim 
of Ita rbtm ut# . . b 

Matter, what are the phewwncn* at Ik 
Mirrors, nirtals. Ac . wh,T dji they 

refl«vt the imaifraor o**)»-cu &5 

Mirr«^r». why d*> we a*w wirw'frfs 
bettfw in. \haii in jdalti gia** 

UkU, what arc tK#«y m 

Mists, why do they juMnetiJaei 

appwar nmr tb»* grownd . , , HBt 

Mlsvi, "rTtwii^ng, ltt<>w are llioiy 

orwiakHMwl *ss 

Mists, why <b» they dtsapiNfar *4 
swnrtwj — . , Has 

Mi*4s. why di> lt*«y eomUnm to 
apfxwr arid di«a|iifafiar ftw arveyaJ 
days _ li* 

MisU. *b> (ki they tndicwta the 
eootinuawwM* of mto . . Mf 

Mlafs, why d» llw® *war 

llMt era. and In mMuhy pUmm IM 
MistMoa, why *MWw Its toijrrtew * 

thtffik r{s*M imm lltT 

UjaAkm0K Ik»w wm ihs Mwda mns> 
»«ys4twtliebMi^«r li^ .. Itfl 
I Nohw. why arw lilV psrmawWMt Ihi 
; Mohw, why iwiwthi{r^h»rd Ihil iwik ttfd 



QUESTIOKS FOBSIIKO A COMPLETE INDEX. 


tESSON Llll. 

M(Ae«' fiir, why is it gl<wwy and 

awKJOth i075 

Moira, why way rain i)C oxpectca 
whwi the-y throw un their hills 1117 

Monsofjns, what are thf-y 

Monsnons. what is tli»* catise of... 325 
Mcioti. wiiy (hi the various phasos 
of, affect th« auantity of rain ... 506 
Mother of pfnirl, fruthorM of birds, 

Ac,, why do th- y exhibit such 

»i<5auUfu! thiU 38H 

Moths, why do tliey fly by 1297 

Motiis, why fiW!thi (rho<lse»(r»-n(‘- 
riUly cov( p d with thick down 1298 


Mollis, why do they fly afrainst 

tiic candifvflamo UOO 

Mu 'firs, h<iw many are there in 

ttio human Ijtidy lUI 

Mww io, what is the constilutum 

of a 

Mintcles, what dogri-eof strength 

do Mn>y 9ir»* 

Mnsch's, what is the stimnliis 
whicli sols them in action ... fUfi 
Miislr^l aonmU, what nundier of 
vlhralloo«( do ttu y produco ... tMll 
Mn>iwia, why haveth<-y tcmiinou'i 
oonls procwsinig from tin ir 
shells ... lOM) I 

Nails, why have we got then, at 
the fingrr’n ( tids ... 


Nails, why is thew* a oreular hue 
of a whiljsh colour at the pxd I’f tHil) 


• Ibsson lv. 

Nitrogen, where does it And a 

fresli sumilv of oxygen J12 

Nitrogen, ^ny is it also called • 
azote *... 713 


azoMj /io 

Nostrils, why are they directed 

downwards 9W 

No.se, why ib it placed over the 

mouth 993 

Nutmegs, where are they pro- 
duct 1233? 

Oil, why do floating films off dis- 
play prismatic colours 337 

Oil, w'hy docs it float on the sur- 
face of the w^ater . 290 

Oil burnt in lamps, what becomes 

of it 701 

Oils and fat.s, what are vege- 

tahln 1204 

Oils ami fats, animal, why are they 
foinul most abundant in culd 

mnntrics 1205 

Oils and fats, vegetable, why are 
tlM'v found moat abandaiitly in 

hot countries 1203 

Opnim. what Is it I25s 

< iptical ilinsiuns, what is thecause 

of 3 14 

Out riches, why have they small 
wings 1031 

< >«trieh('*j<j why are their feathers 

soft and downy 10S2 

Otters, seals. Ac., why have they 
web-feot hitti 


I.KSSON LIV. 


LESSON LVI. 


Nails. w!»y do white sixds occur 

upon tlm 

N(SHlh», why will It fi'»at when 
car(‘fully laid on the surface of 

tile water 

Nerves, what an! they 

N('rvous syslein, of what docs it 

consist 

Nerve, what is the constitution 

of a 

Nervous fluid, what i« the 

Nerve*, how man^' kinds an! there 
Nervo* of molbm, what aro they 
Nerves of wiisallon, wbal are 

they 

Nervea of «iMxrial acinso, what an* 

Wiry 

Norvra of sympathy, what arc 

they 

Nilritgen, what fait 

Nitrogen, whore i* it found 
Nitrogen, could animals exist on 

it 

NiiTons oxide, why does it causa 

Nitmgen, bit Uk cn into the blu^ 

fN>iu the air . 

Nitroften, wittitburn 

Kitrofcin, iuhaleti with llte air, 
whal bHwara of It 


931 


95rt 

957 

m 

muf 

960 


m 

mii 

m 

7m 


7m 

70» 


ni 


Owls, why does their scn^cching 
denote (diange of weather . Ull 
Owls, why docs their moping forc- 

te! death 1113 

Oven, why may a maust»uid loan, 

whet^ hcate<{ 620 

Oxen, sheep, deer, Ac., why do they 

ruminate 1088 

Oxen and other qiuiidrupe(i.s, why 
have they a tough elastic liga- 
ment in irioir necks ... 1188 

Oxygen, in what way la U «!i«d i»y 

man • 61^ 

<')xy|M*ti of the air. w hy d^«s it not 
soineUmea take fire ... Qm 

Oxygen, why do we know that it 

will not bum itsedf 001 

Ox.vgen, why do we know that jt 
IS nerrasary to oxir existence ... R95 

Oxygeti, where is it found 090 

Oxygen gas, wiiat are the prop<T- 

tkeof 089 

Oxygen, what is it ... ... ... 091 


Oxyipu of the air, wliy is it mixed 

«w> largely with nitrogen 

Oxone. what is it 

l.>xone, why do we know that elec- 
tricity cxavtiibutra to iu forma- 
tion 

Otone, wlmt arc the pro|»erl&e# of 


W7 

m 


188 

198 



QUE«TiONS FOSitU'C A COMTI^ITTK JKDJIX, 


LESSON LVII. LESSON tlX, 

i! ov#T a oan<Ik* na^no, Plaut*. why dw'jg iho flft«r«r of Iho 
s it bm)ino ncorSuu! .. 944 poppy ^«ra d<iM*« doritur Iht* 

% why do they fall eai^’ formation of neod 1 

y to the firround . . gs* P'aoti, why haro Of tlw 

why have they crookotl a hki«uMNEU ». 1 

4 . ••• V i whyM'al«MiU’ hud5W»rltMie^ 

hy can they move the»r v, which fWW off a« tho 

w<*ii iis t Jtoir lOwt^r 1 Wsivca oik'^h 4. « I 

in, u)i;t do they rotrkj i ia.»U, wVhI i» by **i|hjh^ 

;t of ai/ Olowji through (ii-«'*of * 

j-pijMs ... . . Sis j what t# by "lerwtiir’* 

vhy does it make Itm «f .7 . . j 

lut a huniniiup-top ... Rii | br(i«r " j» v«i iiiscumiiy of 

hy has It a laTire pouch ‘ ' * I 

* bili bhl.'i ( wuat ft.r» th« tun.!e ttw»t 

rhy dowe . ... of .. ... 1 

i::;;’ i 

llsl.t i(Uho jmKlurtiau >,„ .'• , 

0j Dauls. what a*-.* the efftrfj* of lio 
liicHtud whyumailv wrxo flim*lc> >; 

iih hhu* >■* r>.auts, why tfo hrriiac 

i lV mn Sh^' takea " aoUd woudy . 1 

oi’rt rutvs i»'> I lauU. what ih the eirevilatiini of 

umy ?{rMTa!. i;i-.,rof, in S 

y <il a IMauta, w!.y th* ir »ap aiM.'«*0(i 

attlu' otlur 1572 atu! dcMi’tid I 

tfiiuittK froy.eu uater, Tlantif, why <3o Jlsrj^ 'vu?yrr 

they burst 41* the amoKt' of ,, ! 


l*^er held over a candle na^no, 
dihy doi}.s it becoino Moor^uui .. P44 
Parack\ite8, why do they fall 
ifradually to the ground . . gsi 
Parrt>ts,&c., why have they crooketl 

bills UWT 

Parrots, why can they move their 
4ipper os well HS thoir lower l i* 
Pea-arid-pin, w)i;t do they rotrfe 
upon a jet of ai/ blown through 

a tobacwo-pipe 

Peg-tap, why does it wake Joati 
noise than a huniniinp-top ... RU 
Pelican, why lias it a lutgo pouch 

under its bill Ithld 

Perttpire, why do we . ... 

Perspiration, how i.M il for;;w*d .. loin 
Perspiration, what i> intHmMhio .. KOI 
perspiration, wlikt is aensihlo I**!.; 

Photography. vihfU ijithecheint ni 
effect of light in the i)nHiuctiou 

of 01 

Photographic studios, whyusuaily 
glased M jlli blue glass ... >2 

Pictures, why can they be taken 

hy the sun’s ray^ O'’ 

Pin, why may inc serai, liing of, 
at one extrcji.ii y <il a l.-ng 
bo heard at the ot 111 r 1572 

Pifws contfiiuinK fror-cn uater, 
why do they burst 41* 

LESSON LVIIl, 
Pith-tumblors, vhy do they always 

pili h on one end *'*h' 

Planets, how can ilo j !>•> wei*f1e d ii> 
I’lnnets, liow can the disiauc. s ..f, 

lie moiu»ur<*<l ^rj 

Plants, how H their giOng ba^ k 
oij'ifreu to thy air proved .V57 

Plants, whv «l-j mats prolu l them 
from e'.ld ■ . •• - 

I’laUta, Ac, niiy are they fn - 
qnmdh* c.»vi.r».d with ho.v.r friekt 
PiTinis, why are fhev sf^rcoed 
under lh<‘ un*'hjU4b'd *nn W 

plants, how ts their nutritive sap 
gpiflknl to t he! r gnwt h and nou- 

* tiaumcnt ... ov» 

Plants why d.» they nrrow llM 

Piants. whv if we the 

of a hjiacinOi. »bi we aao a glu 
timms fluid r*u«ir , IIW 

Flmnts, why, if wwaplit th-i firtal 
ot a tuhp, dn »e n,»v> »vji» cv^n- 

taliilng differeal rwimirnuf »&*- 

Pwa ■ • ; 

Pianta, why, if m torrak a fwa,* ' 
alirtsli mrm\ do w*v flml a 

pareni fBieiuhmiiis 

Iolanta, why. if we ml tliwwgh a 
rabbagr-nltiiMip. <*«» w*» flfwf * 
tuugh 

»ular*ntw«a''**r l^S-k 

Plant*, Wbt »r»' ihmr •er«l» fswrWi" 4 
with.o the i.f IbP _ 


I Plants, why b it uiMbnib»oil that 
’• soi,<e of thetn fo*;! . , 

j plants, w tiy Im It nnder»t<iw d thst 
j n>in. • of ttiem jliwVe 

, PUut«, of what clrmenfarv an}f» 

[ sJanccs arc they eni.*j'K»iM*d ) 

' I*UntS, whenveil-.lliev nienne tb« Ilf 
• lemeiitarr 4.nlJ4({am* « I 

Pl*nl«, h*.w d'» they obtain ear- 

I li>nn ., . , . 1 

Plant*, h-w sP.' the; oi.’ani or_v 
gen i 

Plant*, their do4V»nin''aUiou of 
ta«,'a by day a'.(d luflit \ 

i'la.itw. ho* do they outam h>»lr.o 

ft-H . . , ^ I 

Plant*, bow do o-btain *dif<o 
Ifi « i 

Piant*, b-w' d-' tley am^h'' fl'w-^r 
eli»«ie,jtfi Pj tb.« for»*»«i'.<n *4 
Ihetr or*4# I 

Plant#, why if we rut »rromih*'ir 
0i<ntm*. do we ww int.e'.'* tMrrw^pfnl 
In I 

Pta4ii*t», why <Kw*r dfwp, *j"i4 
lura l<> lha *arltb mtiim mm- 
ml .r .... t 

fIbMita, w hy arv lt|i« wW* mairvy 
iKrM'ArawMl ta nrh nt imlp ^ I 

PUMiK W hy }*a*ll JMMIMI be*igh «.'««.* i y 
iwtiidrdt ,,, s 

Plar't*. mhf l*a*'f fwiMlf I-WsmIHK 

aod iwani* tkmm } 



FOliMIKG A CuilPtliTE 1.VU1.X. 
— r--;; r 


LBSRON iXl. 

['Inutii, whf Jmvc grap<>«, Ac., 
icintB or knot* In thwir atalkti ... 1176 
I'fhnt*. why an* the atalkh tf her* 

««m«?r»lly cj'llndrical ... 1266 
what arc thf atomata of 1267 
riantA why aw their stomata go- 
iM-mlly on ths ander-aide of the 

... ... ... ... 126S 

I’iiiiile, why have they pith in 

their ctMdre 1269 

Polo* of tin* earth, why are they 

MrAp|>ed ill ice 415 

I'ontl!*, why ch) »hpy hecotno dried 

up in dry wealiier 474 

Potatoes, 'why if grown in the 
tight do tJiey deteriorate ... 96 

Prism, what b a 66 

Prismatic coloum, ptienomena of 66* 
Pwlae, whv do we feet it beat ... IMKt 
Pump-handle, why does its de- 
. priraiiiou cauMt the water to flow 


Quadrupeds, geopfraphlcal dtttn- 

bution of .1 H .J 

Quiikditue. why should it V>e 
llirown into a well charged with 
earbmir acid 729 


lUdiatton of luMit. how does it 
IMiistrate Piviue Windom 4.10 

Kadiatioii of hinit from nmgh 
snrfhiTS. li^'W dixjs it illu.*»trate 
Ihvine Wt«idom ... 431 


LESSON LXIII. 

jRain dropflu why do they unite Ii ^ 
Streams and run downward ... Ihr4 
Bain- water, why nearly pure ... 877 
Rainbow, how it is causi^ ... 835 
Rainbow, why are its colours 

called pristnaHc 836 

Rainbows, why are there some* 

timoi two 839 

Rainbow, why is the secondary 
fainter than the psimary ... MO 
Rainbow, why Is the order (ft the 
colours reversed in the seocm- 

dary bow 841 

Rainbows, lunar, what are they 842 
RainiKiwH, lunar, why are they 
most frwiucnt in northern lati- 
tudes 813 

Rainlmw iit the morning, why is 
it the shepherd's warning ... 8iS 
I Rainbow at night, why is it the 

I shepherd’s delight 8*0 

I Rapios in mlnsture, how are they 

illustrated 384 

Ii’eficction, what is the line of ... 6<» 

Uetliwiitiou, what is the angle of ... 62 

Repnbiou, what is it 285 

lU'Kpirutiun, why does the breast 
cximnd whcti we brealho ... 889 
Uesplratiiun, bow dme4 bloo<l com* 
niunicale with the air in the 

luugn 890 

Rest, why tlmis it Itwtgorale us ... 1018 
Ib torts fur chcmi(Al ext>erinu»nU, 
why are they wade of tliin glass 147 


l.K858tL\ LXU. 

Radiation of heat from the lArth, 

» hy do clouds rhw’k it 4,37 

Rain, why diH>4 it somctiuics SiH 
ill suddenly .. ... 4Mi 

lUui, vrhal is it 851 

Itaui, why in the ^aprmr of the 

clouds condensed into 355 

Rain, whon is a <'o!d curn;»ut of 
air likely to produce ... 356 

Rain, from what atmospheric 
bvighta doe* it <leai'end . ... !WU 

RfUn>dropjt. IsTire. why do tluy 

ladoken abort »h iweps 

Ralti. why does it iOmetiwi]« 

‘•driMle .8*4 

K.alns. drisaliug. why likely to 
f^iutiuue long ... ... 

Rainy districts, wliy aitt mouu- 

iaiuous so »iiS6 

lUln, why do winds inftnenco tbs 

fall of 867 

lUlU'dropa, why cnnijiaraiively 
larger whi.m falUtig in low dls* 

trUHs ... m 

lUin-drofNi. why are klMgr spheri- 
cal ^ 374 

R;«(e«4trt»|Sl, large, w hy wlrtm they ' 
Mrike tlw mrth do they scatter 
Into satiailer drops ... i75 


LESSON LXIV. 

Rice, where i» it cultivated ... 125U 
Kohiw. why Jo red Iwcoino pale 

when deprived of light t*9 

Roim'wuoJ, what is it ... ...119) 

8afetjr'Valvc», why are they at- 
tached to steam-engines ... 806 

Salnra, wliy doe* saliva enter IImj 
moutli while we arc eating ... 872 
!8and<». 61 r., lutv was be able 
walk on Ibft ceiling ... 

.Saitiraiiun, w hat it t h« point of , 837 
Ravages, why do they lay thohr 
heads on Oio earth to hear th^ 
aoundaof wild IwaslH. Ac. ... 679 

Ranoepan. why if black in cue 
lart, and bright in another, will 

It boil quickest 622 

S«a*l»athutg, why does the water 
apptMtr ocldor than the air ... 667 

Seaside, why are places miar the, 
comiMuathmy warmer In win- 
ter 441 

Ren. why U It salt 616 

Sea, how is Its giwater saltiteas 

aceotmted for 616 

Sea. what theory i* otitortaliwd 
r«s|tct4tag it* saUmns ... ... 6)t 



Ql'ESTIOKS F01IM*Jjn X COMPLnK IJJDEX. 


LESSON IXV, 

St^wbat h ihc estimated ^ottnt 

salt In ... «17 

Sea, srtiat is the depth of 618 

Sea-shells, vhy do they p\j a 
murmuring sound when held lo 

the oar ... ... 66h 

Sea-crow, why is its lower bill 

longer than the unper li^r. 

Seagulls, why are they numerens 

in fine weather* IXlfl 

•Seagulla.^vliy do the.v fly over the 
land on the approach of stormy, 
weather ... . n2«> 

Snaling-waa. whv do» « ruijbjng it 
cause It to attract {liirte K*s 17?t 
Soaiing-waa, why do light par- 
tiolrs adhere to, when excited 

hy friction ... m 

' Seeds, why arc tl»ey Keiiorally 

envelopevl Ir bar j ea<»ei» It.jJ 

Setida. wh.v do they throw out 
roots l«*foro tin y form leaves , 11 ‘.S 

Seeds, why 0o<-s Uio loaf R»rnj 
eeiiifi up to tlie light, and tl «• 
r<Mit-g*'rni j»<'iielr.*«lc the earth nX’. 
Secils, why an- Ihry imijgejitihl.- 
See-saw, why may a little b)y 
balance a larger Imjv ... 6t».1 

See-saw, why d<a*^ tne little hoy 
sink to the earth when the 
larger Imy kick.s the ground ... S(V4 

LKSSriN LX VI. 

Sec-saw, why ntnv the In lie leiy 
keep the larger b<«y up when 

once he in up 

S<-e, why do we . t*<i< 

Shadow*, bow an* they {mwlumi 
up >u the gnmnd, wall*, Ac. ; 

Shietw. wliv do thi'V fM-I ctdd 1 

tthde b}aiil.-N frt,} wan/j . W”' 
Shf'fl*, why (''diit r than hlaukels ftni , 
Hhe<'l» With warnnh aivpuml. i 

why warmer th-Ui hlankets til 

Slurls of linen, wif.y mlder tluo 
c<tlton ones I 

Siuj^ maim fart why fur* 

gm )iW*ed with h'gh loW'erv i 

Hhut(ennrtit*l«l» . wh> do ihej 

tard the d«sposn.e's> of ift'no-dim 4V*i 

Shot tern in»uP' *fhr tk* they 

«u:>l»twr»‘ on hv‘d-nM>m ^ 
wiudowi .. 

oftl.^wk, why d'* w"- h'wr » 
w(.-n we *{r n wnh the 

l*{iiUUMior« . •• 

SifW. wh» do»« . - .. 

Sigui, why «wri wt ace largo oh- j 
i-ru smalt nrtina , , IMS | 

Sight, whyanr w*" ai !e to a, ■* t# f 
Fong fW ••Hort dnoAo-m ... .. w* ■ 

Silica, J55 ! 

Silk., wldd J* tl ' ’ , V » ' i 

gdvrr,, why fl tandab : 

exjgwwKl lo •- ** 


LESSH'N LXVH. 

Simoom, in ntiniature, how la it 
iUu«t*aPsl .. 

Skin. vh.i. dt>e« a chill of the. pro* 
Uu' c itiflan.mato-'y acttuniii Ifiw 

. 1 

Sk3% vvi.y d» “ an e»etiln« roil aud 
» «»oniiug (rre.r*’ denoto ftrio 
weather 

Mk>, why 'lo **aii froy 

and ft UMii .ving mi ' deiKHa wi!>t 
wi*a<ln»r ... 

8h*< p. V hal is it ... • , .. 1 

Skei wbat»«»* 

Kr ei(, arbv iu 

uiftili. why cAii they Junto over 
I ptaidK in an Inveaicd ,»e«*’Hlo« ,. 
Suaib. whin* J«»they their 

ahelh I 

. Hnaib, vtfhy il*« their jrrow IJ 
why arc their >h«dU Kplral P 
•Snai's. w.iy hove ihev i^»ur tonta* 
cuhi «ftttc.h‘ d ihe'r h'-fl.d* ,, h 
Snaib, wh.; sre they ahie (o mote 

I w.'hout feet V 

j StunU. why do wr ,<<.■** mtue hi the 
I wmter-tmie , t: 

1 Snada whv can tV.ey liv** luin^tah'd 

I ^helh I 

Sneege. why do we , 1 

Miipe# 4«ul w'ondcoi k)*, why liAio 
' they long twpenrvg ImJI* , h 

i J r.vSaN’ J.W m. 


f .SHOT'' « hr do *re 

* ‘“{♦'Tw, wh»l It* it 

j 'ijiow joe-, Wlmt U Jlieanl hy thfl 
I KiUft*', w hat u nd 
1 cr » d aIIioc hirtjin >»f, huW 

I niftity are < hoii! rvahh:- 
I Sin w, why ih^-# »t kei'p th;): mrth 
I wiicm 

f Snow. W'h> cannot th»' wurnilh etf 
j |h»* i^rlh e-^f-ape liifouah it 

I Siiitw, how do *.o/*w that it 

I ke»i»t»the eartii warn , . 

I Know w h* wrethet wo hgiii 

SjC'W, h»tt the uf * "'If 

ti-tv-m w dtevwed 

KUoWoU th-e pancjneol. w ii» •liquid 
W*' UHttliluW '■Iff'*'’* (I 

Si>*4*». whr wh-fo n >• <»iii 

gf omd d 'T* till* »ujn*.h{t*c Irr- 
*iwent/y feel h. t 

Ht,-<wr, why wh**!! fo,! .wfiwj hjt a 
uortkrrfj gaj> »ki«p« it dtaapjwW 
wottuiol »a»iU'iHKg 
' 6»|.ifW why c»-!»y tl Iws fwftwwl 

I kaM ftfem •bsil'l . 

3 Siprn, why wdi tl md i*- 
f tpnd *'ei**-t*%b*' 

. Srwp *#whkk"ii» «h|-4btfej*y diiijirlay , 

; jiffbw^aiVc ejtdfWira i 

: why A*.- ; 

i why Xfi thufff 4f» 



m 


qv'mtiom rouMiNii k conn^iiTK ini»es. 

^ ^ 


LE*iEm')N tXIX, 


LERSOK LXXI. 


V’hy ifl« » listkie 

elit'-'n H (It'XikCWrtl , . &%7 

wju^r,, why St 

iiio'd »|irtirfclr 73l’» 

I'W'mJ-, vilt> »n'fSAjey u;«faiOTiraWM 
r« ... ntjft 

*»h,v »r»’' u(»fairwinihJ« 

t*. vi-jff uSuHt ., 116i 

v\iv (wv chalk uiiffivuu’"»S.il« 
l». IKtA 

why «f<' rulird ffm,.urahU< 

I'f il<13 

v»h) do fat mrn* mtinuro 

IaimI . 

Ko<»l, wSiy Si Ib^^rn; a xm^tSl <.f i:t 

.»»« kn dMifiiJU’r turn) fAj 


fhjn •tviiw S»j>di* '. Iinw dio th*ry tilt 
(•art tttf'ir vikinikivJli'V^ atr f>S4 
Honort'iitt kx^tkift. teiW'IWpAdly me*' 
the tdiir»(i»ii«|^ ^ ieifUnitttiikt ^ 

Ih^rtiph t>*4' atr; ‘ ., ,, .. a’.B 

ttlmt tn jt <h'»<) 

fh^iiud'k, SuAv arc lUtj ur^KtuOf'd ,. «»61 
HitMJtdn, li'iwr d*; w«r know tliat 
tlw'y ant ()r<'«tluf’< d hy tlj« vibra- 

_ (ti the air ,,/ Itfi'j 

RitnrMJ, Sw»w d<i wc kuow that air 
ia ht ((r'xluc*' . hW 

Sounds d.t all travel at the aanMt 
ntk’ (iVt 

ftotind, wlfv, wImm( a jrtm i« ftred at 
M d'l wc ih(' (latih 

and Ifcforc liftarttifir the 

rpjKjrl fiil) 

hK8»‘N' S>XX. 

Sttiful of noMn-rt* marcKini?. wS»y 
(taxi their (read when iu Son^r 
rauka n()|w>ar lrr»‘KUl«r 
Runttd ftf a win' or Htriug, why 
d(«'» ihc loof^tiiof ddtormlne it Wl 
Sound, why diwa tli« ten^iou of 
the win* or »tru»f uffoct its* 


viliraikitn** . <lWi 

tgkttuida. wSiy aro liwuitu hm and 
iKdcmii ami otSjcrs hl^l* tud 

.... m 

Souuda* winy enu tSifl vtjU’^w W 
liward at a m^alrr diatJMiov 

thrtuinh a tulx* 

Bffwnd-*, w 5iy ana Ihry hoiird at a 
(tnniot distAUiX' oi» water than 

«i» laud ^(17 

Sk*tit>diujitdH>anin, why do they 
lmi*n»VK lilt* hoanun of wngTt?- 

ttatioiw ©74 

Sound*, am timy fwdwttedi hy 

dialant uhjrrta only 8^*0 

tXvutjd*, wily when walViuit under 
an‘hwaj'*i or tunu«tb do our 

voMwa apiwar buder ... ... mi 

^txrinc trarily of a body, wbtl 
bit jfcSJ 


Bpider*. wl^havo thry the iwver 
of *pj..:..tira , ... Ito2 

Spuierw. why may wet weather be 
ri|x*t-u*d wlwii liioy hide ... 110# 
Spld*?ni. why may w**t weather Vm* 
t x])ie<‘led wh'*u apiders break off 

lludr wfba and remove tSwin .. UIS 
SpldfT. why If the wt-ha of th** 
Kov'>am(‘r fly alwiut in autumn, 
may mat wiurtx l>e ,.. ll2l 
Hpidrrh, K^*'" imer, why ear* Tiiey 

final thrCfUirSt the air lift 

Spiiiai mrti. wliat ia tht5 951 

.wpinal ctjrd, why 1* U plaml in 

Iff* batk-lK>tic 95^ 

Sptntunu* initturea, why made 
weaker by h dbtifr r>8;: 

Sl*iHM»-bdl, why Sihh it nSoujie-ex- 
pAitdcd bill litied with Nharp 

iiiuvi-idar pdintM Hti;» 

HjHKnidnlj. \vl;y Im it ItniK U'g« .. l'‘bl 

Starch, wliat Iv U Iiij2 

Siarn. why fk» they I winkle ... iJ5l 
Sbij'.'», wh> d(V(i juufh twinkling 

foretell wet weallu'r 352 

Steam. wl>v dfx’« It Isjsmc from the 
*p tut of k'dtie ... 

St»*ttiu from the kettle, what 

iM'i'ono*** of it ., 

SU*a{W from the ketth% why d()e*f 
it Oiler a tumbler with imds- 

lure ;V.)i 

Steam fnm the Kettle, llrat ftppk- 
OAtiou of 595 

I.KSSOX LXXII. 

Steam, why ihx h it set stefiuo 

ejucmca in motion jkni 

."■loam, how much m<we apace 
do- X it opeupy tijau water ... knh 

StoniH, wliat IS the cause of ... .tSS 

"ioruui, why de- the moat violent 
(wTur in au«t near the iropic-s .. 330 

’"trass, why b it irctpteull^ u»td 
lor m%!iu«v ,., 12<ii 

Sirlnit''d iniirumcids. why do 
thin liw-wme out of tune \vheu% ^ 

Ui«fl»M*d Mf** 

* bmdier/' why d(;es it rabe a 

, 

sugar at ibi* iKdiom of a ti'a-cup, 
why fki hmg in diH«.<.»lving ... 525 

Sugar, why dux's stirring cautut it 

to (btuwjhe ,',id 

Siutj-aet, why if it ia red dooa it 
progTMwtieate a Hue morrow . . 3l*« 
Suu'tuet. why if ll is grey, dix s it 
liidieate ihat (he next' day will 

htt wet j},ij 

Suit, what i% the estimated taagoi* 

tudeoftW 3SI 

Sun, whal is' tlte coualitutioii of 

thn . . : n 

Sun, fn.»m what iloe* italuiuiitoalty 
aiiw £ii 



QtKSTlOKi rOftMXKO k CCXfLKTIt IXt>1tX, 


^ tB««!K>N LXy iU. 

IktB. why vWfi ihrauiilii w 
iF):K>U »{kpc«f on lt« 

t»m * 

Sun, bow lonff wfintd it ikkr % 
OHonan ImlI} ijs> rracb it . . 

8uu'« why do w« *t»* ihom 
hurrtin* thfwu|fh th« olo^iuib’, '-n 
djii?kftiia>>h<>w«iry diiy» ... 
Bui*(«?wi»i»by aotJhiby iwotodmmH 1 
Bqtitiil, why do mmo 

why muy wet w tulinr 
I#*' fjtpt'oned thvy tl? i“W . 1 

Syi-lu^r*. wh> ii i>rr^*Uitr U) Iht' 
liMiilh" f< "M 51 h'l of n-liiliftr . 

wIh iiviU Ihf vkAtttr lonK 
<»,u, }»nt im 4 ran .. i 

Hjrruiyt' why «'nnn<>t tht' hM«dio 
V pr«i*«Ml )4i i£« Hrigor iN iK'jvt 
<w tho nrii^i'*c * 

Trtin^Sn, whuit .l« U 11 

why tiv' wi; ,., , 1 

'i ».'«<•■, why on? n«no #«hi*lwrc4N6» 
w'^ *'ft, otlwr'mour I 

THkMte. why i» H »»M 
ttfl«r httvf liH'cn t 

hilly vthili ill l)i< iiioulli . 1 
Tmie, why if w«’ im.i i ut th« 
iMJUfui' Kmi turn'll It with a mil 
c-f wiKar »ii&h w»» J'o 

. , 1 

Taaty, whv 'wlyii w*» draw in th«* 
loufjjif* wr iht'ti jwmdy® tho 
IflMtti of *iui nujfiar ... . It 

imm)s hxxn\ 

ttir*'*u-'h what wr»»« ari? wor 
TOJid** w’HKititk’ of Itiy «>n!.5n't of 
I'.ijtfiir a ith lU*’ tip of IIm? touyn*' 1< 
Ta**!,, why th* riHooljawnfi* t»f 
w ufew h«rul w tof' ^tht'h mnuiU* 

\ m oiA w{||ki jutturt;!# uf 

It K 

Whii .U. th^^iyiMMi |.i*M tttf 
iinu-m r/thrMnim' tluhsH^} tb^tr 
*(U4tr»i* ... >*,. It 

I'' n V frsMrmcnt# <»f. and 
' • /'.»y a... il«'> ;•«!> tf«»th«r, and 
<'t5iiif *i» ihv of tb^itAtjD . . i 

ii.rtad why laMr^ Itwy 
w^rdl .vf l«'.>ry handh'H , i 

tr% *rl»jr wtW ttMt 

Inurulh-* of thi- **rn" i 

' iJh 

hitMdh'w. why Ui<*y Wixxl 

w t*4wy I 

bflwLt •iJyef. whj htAUst 
ttum i:«ftiM'nwaLirr> ..I 

'1Wr»+ wrtif*l 4"» Ih- „"«MW t'lf . . S 
MiWJttlb', wwy 4*«a H 
Itcitm ai.»Jl frosa wi«k to 

m*> . , i 

Tdhmiftilik nfmJik*. why do tMr 
tsini lo t|w rtiKhi^ 
m4 ■oout'ttitefli w lb* tHI I 


^ESWVJi IMV. 
j 1^uhwrrtt|.hk- nrawllfj. why 'ifm ll 
} rf*! in h Tortkwi iwtUlun 
5- ‘ Titfttpcnunip of tU« human liodyt 
w Ky tirf aanu' in oil olinutfaM ... 
i t>»xMioru, w'lwt ore thoy ... 
lannona, why aw they wk lu 
altooh the tiuuMh' a lo the laiinww 

Th«iifli»tro}a\ wily in iUv Hjjmrwa 

I on aojwar U' da4i4^ 

7 *thi mointic » , what the 

rh4>nft-.«net*ir'*, why or** thtfii'O 

I K«»A4ir. t a ansi KwKrfllihna ‘a ,., 
3'tHwmi tt' /It r fc'j'il bar»*Mn'twr, whal 
- u til'* dlir^ nnio* h»*rw» *-n 

Th<*rm «!« ly, wiu*n ita Ittiliv 
S eatinn of iialarai 

n'ory mvWt ... • 

7hi>rjiw>Uinl<,T, wl do»w h »«iy 
[t uii>re iti the winli r Ui«n in the 

wnmniev ... i 

J fhund 'i^torju, w hy ilotw it mo. jo. 
li tiuua 

iM.ii a ahow r 

7 Thimd wh\ uoni it 

a ijtiimio for a l*)Mji fa*ritKl 
1 I*, why ih>*'* ji oil nr afivr 

Hi th ’ lU«)i ( f Italii nuttf 

Thniuby. «hfti ♦rnra thryaryina 
' < haracli r l<» the utiund* of . , 

: TinunJor, wiiwt Jii il 
[» ! 'rop**, why do thi’V «l»mJ 
j while IhryapUj, !t»U fait when 
I i bey afxiip I 

1 I Top*, why tio they nieep ) 

i 

! I-hNjaj.V liXXVI. 

Top*, why 4« I hey ixw.ae h» kpIom. d 
T«mtdn in wliai {iwrl ut lln> ianty 
1 i« the Mtniwj uf fH'fftt'l ,,, 111 

Towrl, wisy dfWT* a welU'd one 
wet far wImiyh the 
water . . I 

t T.'T«i»)*ari ri are lh»*y 

at O'linte-J f< r 

Trau'tuju'Mst ht,«iir», any abwo* 

( IJiJrly Ml 

‘Irai».iMi<M!»at}|, why t« tin lafcil 
prttiM>lh-tt upward wlnMi ifew 
I trnrirr 1* atrurk , I 

Trrm, why art- tlM?)' CO'mTtl w^ii 
» l«ark . 

; fr^. why ha»# thuw with intr*' 

’ ? Iruiika a frral uf hufy 

< Urtfichm If 

I TffW!*. why Ham* p-.pSara wnt#' 
t I fwimtivwiy few Mw**# - . I# 

Twwa. why ha# 111#' matowwlh 
1 t*ink|i*ra*iy'iJy hew l*»«m . If 

’ i Tmw, wtw hare oad{'* adsw.-.’kiW'# 

I ^fliaar**# . , If! 

j Twiasa. whir arw tWr itwifkilt#. 

! I it»#Mraiiy rnnod . It 

f TwlJiiihK wif 4f)w* *1 mcm 
I vaurtair «.«id tflry mm* 
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LEHSON lAXYIl. 

Vnmiitm, wjurt W* m 

Vsufttiiuj, U it t«'> form a 

\M‘rf Mri 

VaiH.f^r rtf )tflt why doin* !l 

ir^5)4* uiinri Ihct atr .,, 

V»|v<.ir. tt iiy U «wM'«-!v«l 
Vajji'tjr, in «rh*l do"** (t 

friiii ill 

V.tjwii.ir. why »« it j>'»t 
to tM' (tr»» 

ViwrtJvLf ittrurturr*. of what do 

tnify * 

V»'#rrUh!'»». wliw do fani>**rs »)W 
diSTfVf'tit rn>{if in pvtatioii 
j'rnri'taMtw, why art’ tlir of 

pal** yi'!i>>w 

\tT(t'’Uhln why &rr 

lh*\y *o wltlr*!>- djll>ii*’d 
t'Wl'taM** rsti-r'*, why th> thiy 

h'^'d *ft f(i!itniM:i!5.v 

\ * v>''<aiiwj. Kf'' »>'!■''*{' hi' 'U distri- 

U«t?f*5) of , 

\ '‘U'-iUiti s^ hat i*t it 

ari* llu'ir favoorabh' 

rhmaft'H 1 

V*'j5lat<» «’h*rlrn dy, what is it 

Wttnu and <''.]<! suhttanrr-fi, what 
ttH' m 

\Va!*r *vt!, <1 wxiK' jiirti'to 
Wjdor, «!)>' d<«''S H tnu i.'iio 

Kiolfmlrs 
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I 
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47^ I 
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not 
11*42 
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• LESSON tXXIX 
\Vitt<?r, how is its eicvatioii iif* 

r^rwaaed a **• •;• ^ 

Wat«r, whjrdocja it run through ^ 
aayirhon ... *..* 

Wai*T. why does it mn througli 
Ihi' k>u?ri'r arm of a syphon ... 310 
W’atftr. why it imuo from thu 

wart h in springs SO 

Wator. why, if a glass of, with a 
card on tho tup, l>o inverts, 
will thf w'ater romaftn ... ^ Sli 
Wator-sfKJut, how is it produced 3;J2 

Wat^T, w i»at is It 60tf 

W.atiT. wJjvdi-<*» it beoom© solid 

win-n il Irc< zojj r>o7 

\VftU»r, why d<><»» it Indl <U)y 

Wtttor, wliat is its proportion on 

thtt earth's surfa«‘<' hlo 

VVaU*r, what is tiic a&uniutof Hh 

pressure ... <>31 

Wat-nr, why does it dksolye various 

-^nii'*taMr(*‘» ... 014 

W.'itrr. wj»y dof^s hot dJ»»olvo 
otdmiau('n> luort! readily tlmn 

raid CJ5 

W ater, why dOi‘.««ta,gMant bccom^* 

putrid , , C-U 

Wulir, <U) tho u'^unulfuleM it 
fiMittuiw rentier it diiufwrous 
to drink .,. , .. . . (Vil 

Water, hair arc )ts iinjnirjlson 
IhjhI »ruarUc<l aiftittst dill! 


LllSjs'nx I.XWIH. I 

tt'alvr. w'ly <!<> iirttp'* t.t, rt.d(«?n i 

anti (h’tuppear ypi j 

Water, will (!«»<■< a stuftli drop uf, ; 

run dowu slewi.i jyu 

Water. twi» drops of uidinni, why l 
do they run down more rapnlU 5.51 ; 
Walir. why d'K's il fwi told t'» j 

thrhniid . 5,57 { 

AValer, ran), w by s/)ft 550 

Water, Jiai vi, w liy titX'a nifnp fi<mt > 

upon 5S1 

Water, Isard. li- w n nden'd soft... SH,' | 

Water, Witv jt hvcaniH hot ! 

In tiu' k' ttt.- . ... ; 

\Vat«r, wJiy didh-nli to heal from i 
thn top ... ... , f/3Si 

Water. jd»ei»4l in a saucer, why 
does St lil^apiM-ar . 47^ 

Water m'a{e<rat<d fvoirt a «n(> er, 
jptjud, +fce., what af it S7S3 

Waler. why d .>'■« il exjMiuti when 

friMidoK 408 

Water, vhy whou fruseu ivrt tho 
snrhiei' !*• it t fsojon h-Mieatn 410 

Water, why d i dritpi of > Umer 

diiMdy jiurfaeos , 257 

Wtttiaf, wlsy. when dn^pfotl mjhvii 
hot tnio. do^^a it mo'T at>mit i« 

aloi.ule* 2S9 

Waterx vata.or. wdAt i» li« prCK 
t-J^rtbn to thtf oifnwrtfdmr ^ 


LESSON LXXX. 

Water, why Joes It cotitain «ar- 

honic aeuJ gaH 7312 

Water, why hai« frc-^li a iifi.sk ati'j 

jdejij»ant taste 7!i3 

Water, why do'.s it loso its 
hrisk and pleasant tasW when 

hoik-a 7U 

Water, why does l>oiling uiake a 

■dtumenng uobo ... 9fJl^ 

Wiieftti, wdiy do tliOfmr# ntand up 
hy day and turn down by ijght 1175 
Wtont, why is siUca difftuaHl over 

its stem 12tH 

WhirlfiO'd, in wiuiaturo, how t’* 

it itluKtmted 3 ;% 

, Whtrlw indt, what arts they ... SU 
I WUlrltfinrl, Jn MiitJatuns, how i« 

■ it iilustrafcf'd ... ... X'i-i 

WMMt’-ihe-Wisp, Ao, wha.t k iho 

mnnv of 

W'irrtla, southerly, why wfually 

rainy ... 345 

Wind, north, why dcaw it hrtng 

wet and o.dd W 

VYIimJ, wftjrt, why doea il bring 

rain m 

WimU why dcaw it itnd to 

dry S7J 

Wind, what is It 

Winds, what are ibe T('lottiti<w of 319 
Vawtt. whydbwo «« * nwd 


'i-iimns A,K» wjc, FMjrriswi, lowboy. 




